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ABSTRACT
VOLUNTARY ENGAGEMENT AND COLLEGE RETENTION: DOES THE TYPE OF
ENGAGEMENT PREDICT RETENTION FOR DIFFERENT TYPES OF STUDENTS?
Sarah Coley, Ph.D.
Department of Psychology
Northern Illinois University, 2018
Amanda Durik, Director
The current study examined whether voluntary engagement activities are associated with
increased student retention rates at college to a subsequent semester. It was theorized that this
association would owe to engagement enhancing the ostensible value of students’ college
experience. Additionally, another theoretical idea was examined: Specific activities may be
particularly beneficial for specific types of students. For example, students may have certain
motivational needs, such as those identified by self-determination theory (SDT; i.e., competency
and belongingness). Fulfilling those needs through engagement may promote retention. For the
current study, student record data and student self-report data were sampled from a Midwestern
university. Overall, it was anticipated that retention rates would be highest for students who
engaged in activities that best addressed their SDT-related needs. Results were different than
hypothesized, such that only competency-based engagement activities, but not belongingnessbased activities, were associated with students’ likelihood of retention. However, small samples
of students engaged in belongingness-based activities might have affected results. Furthermore,
it was theorized that commuter students’ potentially lower retention rates, relative to residential
students, would owe to the role conflict they may face. However, commuter students and
residential student actually had similar retention rates, and there was evidence that residential
students may face barriers of retention that are specific to them (even if they had engaged). To
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expound upon the results observed in the current study, additional exploratory analyses were
conducted, and limitations were discussed.
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CHAPTER 1
INTRODUCTION

Universities offer students a plethora of learning opportunities, both inside the classroom
and outside of it. This wide variety of opportunities is ideal because, as student records show,
many different types of students attend universities. Each student has his or her own unique set
of needs that a university can fulfill.
One way students can extend their learning beyond the classroom is by engaging in
voluntary engagement activities offered by the university. Learning opportunities that take place
outside of traditional classroom contexts are special for two reasons. First, these opportunities
provide additional experience beyond what is already learned in the classroom. Second, these
opportunities can be voluntarily chosen according to what students believe best suits their needs.
Despite their benefits, these engagement activities come at the cost of time. For students
who live on-campus, who are invested in campus life and who may have few external
responsibilities, that cost of time is likely to be worth it. However, other students may live offcampus or invest significant time at a job, with their family (i.e., these students are known as
commuter students; Stewart & Rue, 1983), and so on. For these off-campus students, the cost of
time may deter them from engaging in voluntary engagement activities.
However, certain voluntary engagement activities may still be worthwhile for these busy
off-campus students. These activities may be worth the cost of time, despite students’ external

2
obligations. In fact, because an academic degree already involves a substantial time
commitment, these activities may instead help busy students to get the most out of their limited
time on campus.
In line with these ideas, the current study tested several notions. First, the overall
association between voluntary engagement and retention was examined. Second, specific
features of voluntary engagement activities (i.e., the psychological needs that may be fulfilled by
those activities) were used to predict retention. Third, whether specific types of students benefit
from specific types of activities was examined.
In general, prior research affirms the value of voluntary engagement activities, in that
they are associated with college retention (Kuh, Cruce, Shoup, Kinzie, & Gonyea, 2008).
However, this general effect may be more nuanced for students who are busy with concerns
external to the campus, who may have different needs from traditional students.
Different types of students may have different types of lifestyles from each other (Stewart
& Rue, 1983). Therefore, it is worthwhile to consider which types of activities are most
beneficial for each type of student (Braxton, Hirschy, & McClendon, 2004; Braxton, Sullivan, &
Johnson, 1997). For example, non-traditional students with families may have more established
social lives than younger students. Therefore, non-traditional students may not benefit from
engagement activities intended to foster social belongingness. Instead, they may benefit most
from activities that hone their competencies.
Even among traditional students, students may differentially benefit from different
activities. For example, students who are further along in their college trajectory may benefit
more from competency-based activities than activities that foster social belongingness.
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The current study aimed to address these considerations by using prior theory and
research to create and test models that examined which voluntary engagement activities are most
beneficial for different types of students. The primary outcome being examined is student
retention.
Some prior research focuses primarily on voluntary engagement, whereas other research
focuses primarily on the outcome of student retention. Both of these separate bodies of research
will be discussed. Then, a potential connection between engagement and the outcome of
retention will be explored with a discussion about the importance of fulfilling students’
psychological needs (e.g., via voluntary engagement).

1.1

Prior Research on Voluntary Engagement Activities

There is a wide array of voluntary engagement activities offered by colleges. These
include, but are not limited to, research activities, service-based learning, themed learning
communities, global travel, and internships (Kuh, 2008). Prior research has demonstrated that
such activities are associated with a variety of positive student outcomes. These outcomes
include psychological benefits related to maturity and personal goals (Foubert & Grainger,
2006), promoting academic performance and satisfaction at college (Zhao & Kuh, 2004),
building competencies in a domain related to the activity (Stebleton, Soria, & Cherney, 2013),
promoting academic engagement and intention to be retained at a university (Gallini & Moely,
2003), and promoting actual retention (Kuh et al., 2008), which is the central outcome of the
current study.
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Taken together, this evidence suggests that voluntary engagement activities tend to be
associated with positive outcomes. Prior research has also addressed additional questions
regarding how students can achieve optimal benefits from engagement. For example, in how
many activities should students engage? It has been demonstrated that additional activities
generally contribute to increasingly better outcomes (Fredricks & Eccles, 2006). These ideas
inform some of the hypotheses in the current study.

1.2

Hypothesis 1 and Hypothesis 2: Overall Relationship Between Engagement and Retention

Based on the ideas discussed above, the following is being hypothesized- Hypothesis 1:
Students who engaged in at least one voluntary engagement activity during their first year in
college are more likely to be retained to the next year than students who did not engage (see
Figure 1 for a visualization of these anticipated results); Hypothesis 2: Engaging in additional
voluntary engagement activities during the first year in college will be positively associated with
student retention during the next year (see Figure 2 for a visualization of these anticipated
results).

5
120%

Number of Students

100%
80%
60%
40%
20%
0%

Retained
Engaged

Not Retained
Not Engaged

Likelihood of Retention

Figure 1: Hypothesis 1: More students who engage in at least one voluntary activity will be
retained, as opposed to not being retained; more students who do not engage will not be retained,
as opposed to being retained.

90%
80%
70%
60%
50%
40%
30%
20%
10%

0

0%

Number of Engagement Activities
Figure 2: Hypothesis 2: As students engage in additional voluntary activities, their likelihood of
retention will increase.

Hypothesis 1 focused on the idea that engaging in at least one activity is more beneficial
to students than engaging in no activities. Hypothesis 2 focused on whether engaging in
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additional activities in college is beneficial. Notably, it is reasonable that results for Hypothesis
1 and Hypothesis 2 might be similar because the maximum number of activities in which
students can engage is limited by the timeframe that was studied, which is students’ first year
only.
Overall, prior research suggests that engagement is beneficial for retention, and
additional engagement may promote positive student outcomes (which may potentially include
retention).
Figure 3 provides a model visualizing the overall relationship between engagement and
college student retention. In addition to engagement and retention, the model contains two other
concepts that may inform these variables- students’ needs (which are theorized to precede
engagement) and the satisfaction of those needs (which is theorized to precede retention). The
concept of students’ needs, although not measured in the current study, has theoretical
importance.

Figure 3: The overall relationship between voluntary engagement and college student retention.
Although psychological needs and satisfaction of needs are not assessed in the current study,
they are theoretically important to this overall relationship.

Students’ needs may be theoretically relevant to student engagement. For example, in
which types of activities should students engage? It is important to discern which activities are
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most beneficial for specific types of students.

1.3

Voluntary Engagement Activities for Students’ Specific Needs

It is reasonable that students’ individual needs and individual preferences would lead
them to select activities they deem most appropriate for themselves. Prior research has discerned
how student characteristics may be related to the benefits of engagement (Kuh, Kinzie, Buckley,
Bridges, & Hayek, 2006). However, it is also important to ascertain effects related to the
characteristics of the engagement activities themselves. This way, the most appropriate
engagement activities that match students’ needs can be identified. To accomplish this, past
studies have either focused on specific activities (e.g., Stebleton et al., 2013; Zhao & Kuh, 2004)
or have compared different types of activities to each other (e.g., Baker, 2008; Gallini & Moely,
2003). It is worth noting that no single study can simultaneously compare all types of potential
engagement activities. That is, studies will necessarily include some engagement practices, but
exclude others, based on the individual offerings of the university from which the student sample
is derived.
In addition to exploring various types of activities, prior research has also quantified
voluntary engagement in different ways. These ways include the following: whether or not
students engaged at all, how many activities in which students engaged, and how frequently
students engaged (e.g., Fredricks & Eccles, 2006; however, note that this study referred to a
sample of adolescents instead of college students). Furthermore, engagement can be based either
on student records (e.g., Fitch, 1991; Gallini & Moely, 2003) or on self-reports of engagement
(e.g., Baker, 2008). Self-report data can convey additional information that is not present in
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student records. For example, self-report data can convey how frequently students attended an
activity and whether they held a leadership position (Gallini & Moely, 2003). However, these
self-report measures can be subject to reporting error. To exemplify this issue, students
estimating the weekly amount of time spent engaged in engagement activities (e.g., Baker, 2008;
Kuh et al., 2008) may have difficulty producing an accurate estimate if their schedule fluctuates
a lot. These methodological issues may affect the conclusions that can be drawn from results of
engagement research.
Altogether, voluntary engagement activities have been found to be associated with
multiple positive student outcomes, including retention. Given that student retention is the
central outcome of interest in the current study, research pertinent to this outcome will be
reviewed. Subsequently, potential connections between engagement and the outcome of
retention will be explored.

1.4

Prior Research on Retention

Many theories focus on how students’ individual characteristics inform their likelihood of
being retained at college. Although universities want to promote retention, they cannot directly
change students’ characteristics. Therefore, it is ideal that universities focus on offerings that
will benefit as many students as possible.
One of the formative theories in the large body of college student retention literature is
the student departure model (Tinto, 1975; 1993). The model begins with the following
assumption: A students’ initial commitment to the university is modified based on the extent to
which they can integrate academically and socially into the university. For the purposes of the
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current study, academic integration and social integration are considered to fulfill different types
of students’ psychological needs, which will be reviewed later. These types of integration refer
to a students’ comfort with the way a university is structured. For example, students may be
satisfied with opportunities for academic integration if the content studied in their classes is
relevant to their interests. Similarly, regarding social integration, students may feel satisfied if
the university offers opportunities to connect individuals who are socially compatible.
Specifically, students’ capacity to integrate at a university may depend on the extent to which
they believe that their academic goals and social goals are obtainable. Institutional commitment
resulting from these feelings of integration may help to predict retention.
In addition to institutional commitment, another construct that predicts retention in this
model is students’ commitment to graduation (Tinto, 1975; 1993). Notably, commitment to
graduation is statistically associated with the aforementioned notions of academic integration and
social integration. However, commitment to graduation is also influenced by factors beyond a
university’s control (e.g., social support or obligations related to an individual’s family). This
highlights the fact that universities can control some factors related to retention, but students’
external obligations and extenuating circumstances will ultimately have some influence as well.
In fact, revisions to Tinto’s original theory further expound upon the influence of financial cost
and external social support in predicting retention.

1.5

Revisions to Tinto’s (1993) Theory: Updated Student Departure Models

The original student retention model (Tinto, 1993) identifies students’ needs that can be
addressed to help promote student retention. However, revisions to this original model reveal
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how students may have different needs depending on their characteristics, which is important to
the ideas examined in the current study.
Revisions to Tinto’s (1993) original theory provide additional detail about the process of
students’ integration and their resulting institutional commitment and commitment to graduation
(Braxton et al., 1997; Braxton et al., 2004). These include demographic characteristics that may
be indirectly related to students’ capacity to integrate into a university. Also included are
characteristics that influence students’ expectations of being able to continue attending college,
such as family socioeconomic status (SES) and their expectations of being able to succeed at
college, such as prior academic performance. As would be expected, factors that make
university attendance especially costly or unfeasible tend to detract from institutional
commitment.
The model acknowledges that a student’s initial commitment to an institution is primarily
based on factors that are beyond a university’s control because they are mostly dependent on
students’ own ideas and perspectives (Braxton et al., 1997; 2004). However, although
universities cannot influence students’ characteristics, this revised model also emphasizes factors
that are at least partially under the control of the university. Based on such variables, students
update their feelings of commitment to the university, which ultimately predicts whether or not
students are retained. By capitalizing on controllable factors, universities can fulfill students’
expectations in a positive way. This may increase students’ institutional commitment once they
obtain some experience at college. This, in turn, may eventually influence whether students are
retained at that particular university.
The variables over which universities have some control are as follows: commitment to
student welfare, institutional integrity, and communal potential. These variables appear to be
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universally beneficial to all students. However, depending on the type of student, additional
variables can be beneficial. Those additional variables will be reviewed later.
Commitment to student welfare (Braxton et al., 1997) refers to whether the university
appears invested in students’ development. This commitment to student welfare could
reasonably be demonstrated in a variety of places across campus, including the classroom,
administrative offices, and extracurricular offerings. Institutional integrity refers to whether
university employees as a whole are perceived to facilitate the goals of the university, and
whether they do so consistently across time (Braxton & Hirschy, 2004). Notably, this refers to
the goals of that specific university, not universities in general. Communal potential refers to the
extent to which students expect that an accessible subgroup of students will provide the
opportunity for social integration.
These are just some of the many psychological needs of college students that have been
discussed in prior research. Beyond seminal theories of college student retention (Braxton et al.,
1997; 2004; Tinto, 1993), other research has discussed additional college student needs. Those
needs will now be reviewed.

1.6

Students’ Psychological Needs at College

As mentioned earlier, to promote retention, it is ideal that students experience enough
value to justify the time-based costs and effort-based costs of college. One type of value that can
be offered by colleges is the fulfillment of students’ psychological needs.
There are multiple theories that identify what those psychological needs are, as well as
how those needs can be fulfilled by both the college environment and students’ actions. For

12
example, a psychological model of retention (Bean & Eaton, 2000) draws upon specific
phenomena to discuss how students autonomously develop coping strategies to keep up with the
demands of their college environment. This model focuses on the extent to which students set
appropriate goals and feel like they are agents in achieving those goals successfully. There is
another model that does not focus on student retention, but it instead focuses on the qualitative
differences between the types of needs that are important to students. This is an especially
helpful approach for discerning how students’ needs may differ from each other. That model is
self-determination theory (SDT; Ryan & Deci, 2000), which will now be discussed in-depth.

1.7

Self-Determination Theory

SDT (Ryan & Deci, 2000) expounds upon the motivational experiences students should
ideally encounter at college. Furthermore, this theory shares some features with the student
retention model (Tinto, 1993), which will be discussed presently.
Whereas the aforementioned psychological model of retention (Bean & Eaton, 2000)
focuses on how students achieve their own needs, SDT focuses on what those needs are (Ryan &
Deci, 2000). SDT identifies those needs as belongingness, competency, and autonomy. Having
these needs fulfilled helps to engender intrinsic motivation in a domain, and well-being overall.
Unlike the psychological model of retention, SDT is not directly connected to positive
student outcomes like retention. However, it has been invoked multiple times to conceptualize
college student fulfillment (e.g., Deci, Vallerand, Pelletier, & Ryan, 1991; Guiffrida, Lynch,
Wall, & Abel, 2013; Jenkins-Guarnieri, Vaughan, & Wright, 2015). In general, fulfillment of
these needs appears to be associated with positive student outcomes. Furthermore, it is
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reasonable that fulfillment of the needs identified by SDT may be at least somewhat dependent
on one’s environment (e.g., the college setting) and circumstances. Therefore, SDT can help
identify the specific student needs upon which colleges should focus when offering opportunities
for social integration and academic integration (Tinto, 1993).
SDT helps to clarify the types of psychological needs that voluntary engagement
activities fulfill for students who are willing to invest additional time into their learning
experiences. This is because these activities are autonomously chosen by students, which may
help to fulfill their need for autonomy. Furthermore, voluntary engagement activities may offer
personalized opportunities to fulfill competency needs and belongingness needs in a way that
surpasses such opportunities in the classroom, given that most classroom time is likely dedicated
to course content instead of to individual students.
SDT is also relevant to the student retention model that discusses how students’
impressions of a university translate into their commitment to be retained (Tinto, 1993).
Specifically, the need for belongingness espoused in SDT is similar to social integration
discussed in the student retention model, whereas the need for competency espoused in SDT is
similar to academic integration as discussed in the student retention model. Belongingness
suggests that a particular domain is relevant to an individual, and there are opportunities to feel
like a part of a community. Competency suggests that a particular domain offers opportunities to
make progress in mastering content. Autonomy does not directly map onto the student departure
model, but nevertheless it is similar to ideas discussed in the psychological model of retention
(Bean & Eaton, 2000).
Independent of the SDT framework, the construct of belongingness is generally
considered to be a fundamental human need (Baumeister & Leary, 1995). As such, relationships
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between belongingness and positive college student outcomes have been well-researched,
especially regarding students who may struggle to fulfill belongingness needs such as minority
students (e.g., Walton & Cohen, 2007; Walton & Cohen, 2011; Wolf, Perkins, Butler-Barnes, &
Walker Jr., 2017). Furthermore, much existing research and many existing theoretical
perspectives either directly or indirectly invoke autonomy and competency to conceptualize
college students’ experience. This is unsurprising, given that college is a voluntary opportunity
to expand one’s knowledge, skills, and professional opportunities.
Returning to the concept of voluntary engagement activities, it has been postulated that
voluntary engagement activities helps to fulfill very specific psychological needs in students
(Kuh, 2008) that may map onto the updated student departure model involving social integration
(i.e., relatedness) and academic integration (i.e., competency) (Tinto, 1993). However, little
empirical research has been done to verify this specific theory of students’ needs being fulfilled
by engagement. Nevertheless, it is feasible that different voluntary engagement activities help to
fulfill different psychological needs. Furthermore, it is reasonable that simultaneously fulfilling
multiple needs provides an additive benefit. These ideas inform one of the central hypotheses of
the current study.

1.8

Hypothesis 3: Competency-Based Engagement and Belongingness-Based Engagement

Voluntary engagement activities are a reasonable way in which students might fulfill
their psychological needs, which may be connected to positive outcomes such as student
retention. Therefore, in the current study, the following is being hypothesized- Hypothesis 3:
Engagement in both belongingness-based activities and competency-based activities will interact
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to increase student retention rates, more so than simply engaging in multiple activities (see
Figure 4 for a visualization of these anticipated results). That is, fulfilling multiple psychological

Likelihood of Retention

needs at college is better than the additive effect of fulfilling each psychological need separately.

No Competency Activities

Some Competency
Activities

No Belongingness Activities
Some Belongingness Activities
Figure 4: Hypothesis 3: Students who engage in both competency-based and belongingnessbased activities are more likely to be retained than students who only engage in one type activity.

However, despite the intuitive advantages of fulfilling multiple needs, the connection
between fulfillment of SDT-related needs and student retention may not be straightforward.
Prior research examining the relationship between SDT and retention has revealed some
interesting trends, as reviewed below.
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1.9

SDT and the Outcome of Student Retention

According to SDT, one might expect students to remain at a university to the extent that
their needs of belongingness, competence, and autonomy are met. However, when SDT was
applied to the outcome of retention, some interesting trends emerged (Guiffrida et al., 2013).
Overall, the results indicated that students’ motivation to fulfill their competency-based needs
and autonomy-based needs promoted student retention. However, results involving
belongingness-based needs were less straightforward and more susceptible to moderation effects.
For example, the motivation to fulfill belongingness-based needs promoted retention for some
students, but not all students (e.g., retention rates for males actually suffered from fulfilling
belongingness-based needs, possibly due to their social lives distracting them from their classes).
The complex results related to belongingness in the study conducted by Guiffrida et al.
(2013) may owe to the specific methodology they implemented. In the study, measures were
collected by way of a web-based survey from students attending a two-year community college
or a four-year liberal arts college. Notably, all measures were self-report, which included the
following: measures reflecting the SDT-related needs, intention to be retained at college,
demographic characteristics, and GPA. The exact wording of the measures involving SDTrelated needs is also worth noting: They referred to how motivated students were to fulfill those
needs, not whether those needs were actually being fulfilled in their current environment.
Furthermore, based on the results of Guiffrida et al. (2008), Guiffrida et al. (2013)
conceptualized belongingness needs in four ways: peers, faculty/staff, giving back to their
family/community, and keeping up with endeavors of others in their family/community.
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Because Guiffrida et al. (2013) measured belongingness in different ways, effects
involving specific types of belongingness were observed. For example, an unexpected finding
was that retention primarily hinged on relationships external to the university (such as family),
not individuals at the university. In some instances, belongingness-based needs were even
associated with negative outcomes. For example, for some students, relationships with peers at
the university appeared to reduce their GPA, suggesting that some students are better than others
at balancing their belongingness-based needs with their competency-based needs.
Overall, belongingness at the university itself did not promote retention. There are a
couple of explanations for this unexpected finding. First, belongingness was more susceptible to
moderating effects than the other two SDT-oriented needs. Other research demonstrates that
retention rates tend to differ for some demographic groups (e.g., in one longitudinal study,
retention rates improved for females, Asian students, Black students, and White students, but
retention rates worsened for males and Hispanic students; Mortensen, 2005). It is possible that
belongingness, relative to the other two SDT-related needs, is more strongly associated with
students’ characteristics and, therefore, the differing retention rates between demographic
groups.
Second, Guiffrida et al. (2013) conceptualized belongingness needs in four ways (e.g., in
terms of university peers versus university faculty/staff), which likely added additional
complexity to the belongingness variable. In contrast, the other two need-based variables were
only conceptualized as single variables. This might have made results related to these other two
variables relatively straightforward in comparison.
Third, the four conceptualizations of belongingness did not directly invoke the overall
idea of social integration espoused by Tinto (1993). Tinto suggested that social integration
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implies that the university structure itself offers opportunities for belongingness. This differs
from the belongingness motivation scale utilized by Guiffrida et al. (2013), which referred to
belongingness with specific individuals. Although relatedness to peers and relatedness to
faculty/staff cover the concept of social integration to a great extent, it is not exhaustive. For
example, some students, such as commuter students (i.e., students who do not live on campus),
may feel closer to external individuals than to individuals at the university. However, they can
still be given opportunities to feel socially integrated in a way that is convenient for their
constrained schedule, such as learning communities in which peers collaborate and get to know
each other (Braxton & Hirschy, 2005). It is uncertain if these unique, but important,
opportunities for social integration were conveyed through Guiffrida et al.’s (2013) self-report
measures.
This suggests another limitation of this prior research: All variables were self-report,
including retention. Results might have differed if actual retention had been observed. This is
reasonable, given that other sensible correlates of retention, such as GPA, are not always
correlated with actual retention (Pascarella & Terenzini, 2005). Furthermore, although evidence
is mixed, some studies do not support the relationship between actual retention with variables
that imply students’ intention to be retained, such as institutional commitment or commitment to
graduation (see Braxton & Lee, 2005). Notably, these relationships are especially weak for
students who have external obligations outside of the university. Research with actual
behavioral outcomes can account for the impact of such obligations, whereas self-report research
may not be able to capture these circumstances before students drop out of college and, thereby,
cannot provide data.

19
The various types of students examined in this study (Guiffrida et al., 2013) reveal that
students may have different needs, depending on who they are. Returning to the concept of
voluntary engagement activities, one theory suggests that students should engage in activities
that suit their specific needs. For example, new students may need to engage in activities that
foster social connections, whereas students who have more experience with campus life may
need to engage in activities that bolster their existing competencies (Kuh, 2008). This idea is
theoretically sound, but not much research has specifically tested it. Therefore, the current study
will test the idea that fulfillment of students’ specific needs, based on the demographic group
they represent, is especially beneficial. This idea will inform some of the hypotheses of the
current study.

1.10

Hypothesis 4 and Hypothesis 5: Belongingness-Based Engagement for Freshmen and
Competency-Based Engagement for Transfers

The concept of different students having unique needs informs some of the hypotheses in
the current study. For these two hypotheses, the assertion that students’ needs differ depending
on how early or late they are in the academic career (Kuh, 2008) will be tested. The student
characteristic that will be used to represent students’ progression in their academic career is firstyear native status (for students earlier in their academic career) versus transfer status (for
students later in their academic career). Notably, transfer students comprise a convenient
comparison group to first-year students, because they are more advanced in college but similarly
new to the university. Based on this distinction between students, the following is being
hypothesized- Hypothesis 4: Engagement in belongingness-based activities will be a stronger

20
predictor of retention into the next year for new first-year students than for transfer students (see
Figure 5 for a visualization of these anticipated results); Hypothesis 5: Engagement in
competency-based activities will be a stronger predictor of retention into the next year for
transfer students than for new first-year students (see Figure 6 for a visualization of these
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anticipated results).

No Belongingness
Activities
First-Year

Some Belongingness
Activities
Transfer

Figure 5: Hypothesis 4: Both first-year native students and transfer students will benefit from
belongingness-based activities, but first-year students will benefit most.

Likelihood of Retention
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No Competency Activities

First-Year

Some Competency
Activities

Transfer

Figure 6: Hypothesis 5: Both first-year native students and transfer students will benefit from
competency-based activities, but transfer students will benefit most.

Figure 7 visualizes a model that distinguishes between competency-based engagement
and belongingness-based engagement. It acknowledges that different types of engagement
represent separate pathways to the same outcome (i.e., retention). This concept of separate
pathways implies that students may have different needs from each other, to the extent that some
students may benefit from competency-based engagement whereas other may benefit from
belongingness-based engagement, depending on their individual characteristics. Figure 8
visualizes a model that conveys some student characteristics, including first-year native versus
transfer students. Another student characteristic- commuter versus residential status- is
conveyed; this characteristic will be reviewed presently.
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Figure 7: Competency-based engagement and belongingness-based engagement fulfill different
needs that may lead to college student retention.

Figure 8: Commuter students and transfer students may benefit most from competency-based
engagement because it best fulfills their respective needs. In contrast, first-year students may
benefit most from belongingness-based engagement because it best fulfills their respective needs.

Based on these ideas, some students may be especially sensitive to the costs (e.g.,
financial, time-based, or resource-based) of their academic progression. Variables affecting
students’ sensitivity to such costs may also be related to the types of psychological needs that
they have.
In general, universities are tasked with offering many opportunities- including those that
foster autonomy, competency, and belongingness- to justify the various costs that students
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experience from attending college (Braxton, 2003). Colleges can do this by providing adequate
value, in terms of helping students to meet their motivational goals and academic goals.
Understanding the experience of cost helps to clarify which opportunities universities should
offer, and to whom specific types of opportunities should be targeted.

1.11

The Role of Cost in Student Retention

It would make sense that minimizing students’ costs while optimizing universities’ value
would promote student retention. However, it is worth noting that the variable of cost is not as
straightforward as it might initially seem. This is because cost can manifest in many different
ways (e.g., financial, time-based, or resource-based; Braxton, 2003). Each type of cost may
impact students differently, depending on their own individual circumstances. This means that
students’ objective amount of resources may not directly predict retention. For example,
students’ perceptions of costs may be more important than their objective ability to handle those
costs (Braxton & Hirschy, 2005).
When comparing different types of costs, it is reasonable that students’ perceptions of
time-based cost may fluctuate more than other types of costs, such as financial cost. Perhaps this
is because students’ schedules and circumstances can change within a single semester, whereas
tuition and financial means may remain fairly stable during that time. For example, students’
schedules may change as they incorporate additional activities or responsibilities into their
schedule, either on-campus or off-campus. Notably, there are multiple types of cost related to
college attendance and can likely be influenced by students’ individual perceptions.
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Nevertheless, time-based costs will be focused upon because they are most relevant to the
current study.
It is worth noting that the perception of cost can be difficult to analyze without direct
self-report measures. However, some variables in the updated student departure model (Braxton
et al., 1997; 2004) may be related to time-based costs. For example, families providing students
with social support (i.e., affirming that students’ college attendance is not an inconvenience) may
mitigate the impact of time-based costs (Braxton & Hirschy, 2005). Another hypothetical
possibility of how students may perceive cost differently is how students from affluent
backgrounds may react when universities do not fulfill their expectations, relative to other
students from less wealthy backgrounds. For example, when a university does not meet a
student’s needs, then students with financial freedom may elect to attend other universities.
However, students with financial constraints or time-based constraints may stop attending
college altogether. These latter students may be especially likely to permanently drop out of
college, instead of pursuing the costlier alternative of enrolling in a separate college. These ideas
indicate that students may experience cost in different ways. In fact, some prior theorizing
suggests that the specific student characteristic of commuter status (versus residential status) can
affect this perception.

1.12

Perceptions of Cost in Commuter Students versus Residential Students

For students who commute to campus, retention may hinge on the convenience and
accessibility of the college experience, instead of the value offered by college. For these
commuter students, costs (such as finances and external obligations) are theorized to be
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especially detrimental, relative to residential students; in fact, one theory suggests that commuter
students with negative academic experiences are still likely to be retained, as long as cost-based
variables are manageable (Bean & Metzner, 1985). This distinction is powerful enough that
prior college retention literature has distinguished between models of institutional commitment
for residential students versus commuter students (Braxton et al., 1997).
The current study will test the idea that commuter students may be especially sensitive to
costs related to college attendance.

1.13

Hypothesis 6: Retention Rates for Commuter Students Versus Residential Students

Based on the aforementioned literature and theories, the following is being hypothesizedHypothesis 6: Commuter students are less likely to be retained from their first year to the
following academic year, relative to residential students (see Figure 9 for a visualization of
anticipated results for Hypothesis 6).

26

Likelihood of Retention

100%
80%
60%
40%
20%
0%

Residential

Commuter

No Competency Activities
Some Competency Activities
Figure 9: Hypothesis 6: Altogether, commuter students are more likely than residential students
to not be retained. Hypothesis 7: However, commuter students who engage in competency-based
engagement activities will express a likelihood of retention that is similar to that of engaged
residential students.

Hypothesis 6 acknowledges that, overall, commuter students are more likely to face
circumstances that detract from retention than residential students. Commuter students’
sensitivity to cost, relative to that of residential students, is an important distinction between
these two types of students. However, prior research has explored additional differences
between them. In fact, a lot of research has differentiated these two types of students in terms of
the central outcome of the current study- student retention.

1.14

Retention for Residential College Students versus Commuter College Students

Regarding traditional models of college retention (e.g., Tinto, 1993), research has
highlighted an important limitation. That is, traditional models emphasized both academic
integration and social integration, but only social integration was strongly supported by
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additional research. This is why it was retained in revisions to traditional models of retention
(Braxton & Lee, 2005; Braxton et al., 1997).
Social integration seems to have a greater impact upon institutional commitment and
retention than academic integration, but especially for certain students. However, academic
integration from Tinto’s early model has been demonstrated to be important in research
involving commuter students (Braxton et al., 2004; Braxton & Lien, 2000). Commuter students
are those that do not live on campus; therefore, they commute to and from school for classes.
Commuter students tend to be comprised of a wide variety of ages and living circumstances
(Stewart & Rue, 1983), and some of those circumstances may necessitate that they commute
instead of live on-campus (e.g., having a family). Unlike residential students, who have
relatively similar living contexts, commuter students tend to be subject to a wide variety of living
contexts. Notably, research on commuter students tends to be conducted at institutions that have
high percentages of students who commute, (e.g., “commuter colleges”). However, given that
many students commute even at residential colleges, relevant research will be discussed in terms
of “commuter students”.
The importance of academic integration over social integration for predicting retention
may make sense for commuter students, given that this population may already experience social
integration via family-related obligations or work-related obligations that exist outside of the
college (Braxton & Hirschy, 2005; Tinto, 1993). Therefore, commuting students are more likely
than residential students to have established social lives. They may not need to rely on the
university to provide social integration to the same extent as residential students. Because these
students do not emphasize social integration at college, it is sensible that they choose to remain
at a college for other reasons, such as academic integration (Braxton & Lee, 2005; Braxton et al.,
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1997). Therefore, having separate models for residential students and commuter students
(Braxton et al., 1997; 2004) makes sense.
These distinctions between commuter students and residential students support the idea
that these students have different psychological needs: At college, commuter students may
require fulfillment of competency-based needs (via academic integration) more so than
belongingness-based needs (via social integration), whereas the reverse may be true for
residential students. Returning to the idea of voluntary engagement activities, it is possible that
commuter students who channel some of their limited time into competency-based engagement
are optimizing their college experience. Such engagement might even help to rectify commuter
students’ sensitivity to costs incurred by attending college. This is an important idea for another
one of the hypotheses of the current study.

1.15

Hypothesis 7: Competency-Based Engagement for Commuter Students

Based on the above ideas regarding commuter students’ specific needs, the following is
being hypothesized: Hypothesis 7: Commuter students who engage in competency-based
activities are more likely to be retained than commuter students who engage in belongingnessbased activities or commuter students who engage in no activities (see Figure 9 for a
visualization of anticipated results for both Hypothesis 6 and Hypothesis 7).
Hypothesis 7 suggests that commuter students can alleviate the impact of any
circumstances that detract from their retention rates (as hypothesized via Hypothesis 6) by
engaging in voluntary activities that fulfill their needs (i.e., activities emphasizing competency).
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Additional prior research has helped to clarify how cost might impact students’ needs, as
discussed below.

1.16

The Connection Between Cost and the Psychological Needs of Commuter Students
versus Residential Students

Because commuting status potentially represents a wide variety of life circumstances, it is
possible that some typical predictors of retention do not emerge because those relationships are
only true for some, but not all, commuter students. However, there may be some predictors that
predict retention for commuter students overall. Despite commuters’ students varied life
circumstances, they likely share a trait in common: constrained time. Even if they do not work
or have a well-established family life, they still experience the time-based cost of commuting,
which residential students do not experience. Therefore, statistical relationships that uniquely
affect commuter students, but not residential students, likely pertain to any students with
important time constraints.
Regarding this idea, the updated student departure model (Braxton et al., 1997; 2004)
suggests how commuter students, relative to residential students, may react to cost in terms of
their institutional commitment. As mentioned earlier, according to the model, changes in
institutional commitment eventually influence their retention. Residential students in particular
are sensitive to detractions from their ability to socially integrate (Cabrera, Stampen, & Hansen,
1990). This sensitivity is likely connected to the cruciality of social integration for residential
students’ institutional commitment, according to Braxton et al.’s models. In contrast, commuter
students are sensitive to costs that distract from their other obligations external to the college
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(Braxton & Hirschy, 2005). Therefore, aspects of their external environment inform their
retention rates. For example, if commuter students have social support from family members
who emotionally affirm their college attendance, then they are more likely to persist (Braxton &
Hirschy, 2005).
Notably, students’ experience of cost may not be directly inferable through their financial
means (Braxton et al., 1997; 2004; however, this research suggests that residential students may
be more sensitive to costs than commuter students). One potential explanation is that, as
mentioned earlier, commuter students’ life situations may be more varied than residential
students’. This may cause family SES to be a less straightforward variable for commuter
students, especially relative to other sources of cost that may interfere with their external
obligations. Although costs, including financial costs, are ubiquitous detractors from retention
(Braxton, 2003), it is important to be mindful that such effects may vary more for commuter
students than for residential students. For example, some commuter students may supplement
their family’s income with a part-time job. These commuter students may have the exact same
SES as commuter students who do not work, but their retention rates might differ (e.g., perhaps
owing to the fact that college conflicts with their ability to generate income at a job).
To fully understand the impact of perceived cost, it is important to understand the
psychological processes involved in experiencing cost. Therefore, overall theories regarding
cost will now be reviewed.
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1.17

Relevant Theories About Cost

A theory that speaks to how individuals deal with cost is the conservation of resources
(COR) theory (Hobfoll, 1989). COR suggests that individuals are sensitive to the costs and the
benefits that they receive when expending resources, such as time and effort. When an incurred
cost is worthwhile because of the resources gained, individuals are likely to continue engaging in
an endeavor. This framework seems applicable to the idea of cost in a college setting, in which
students may be willing to persist if the value of college is worth the incurred costs (i.e., in terms
of finances, time, and effort expended).
In addition, certain aspects of the COR theory resonate with other reviewed research. For
example, COR posits that the loss of resources is more salient to individuals than gaining
resources (Hobfoll, 1989). Although COR applies this idea universally to all individuals, it may
be especially pertinent to a specific group of students when the theory is applied to a college
setting. That specific group would be commuting students, who may be more sensitive to the
costs (instead of the value) of attending college (Bean & Metzner, 1985).
According to COR, if heavy cost is experienced over time with no value to justify it, then
individuals may experience strain (Hobfoll & Freedy, 1993). This strain (sometimes referred to
by a different term- burnout) may be connected to several attitudinal consequences related to
one’s school (Capri, Ozkendir, Ozkurt, & Karakus, 2012; Jacobs & Dodd, 2003; Stoeber, Childs,
Hayward, & Feast, 2011), including emotional consequences and a reduction in self-efficacy
(Salmela-Aro et al., 2009).
Research regarding students’ experienced strain has been studied mostly in terms of
negative attitudes, not in terms of negative outcomes. Therefore, a logical leap is required when
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connecting these attitudes to behavioral outcomes, such as retention. Self-efficacy (mentioned
earlier to be undermined by strain; Salmela-Aro et al., 2009) is also understood to promote
retention (Bean & Eaton, 2000). It is possible that strain (as triggered by costs) may cause
negative attitudes that lead to consequences such as dropping out of college. In fact, a similar
process has been observed in specific populations (e.g., operationalized as intentions to drop out,
Dyrbye et al., 2010). To the extent that students experience high stress and negative attitudes,
strain may explain why some students decide to drop out. Furthermore, it is possible that
students who experience high cost due to their college attendance, and who do not manage their
resources appropriately in order to reap the benefits of their efforts, may be especially
susceptible to strain.
The mechanism contributing to strain may be conceptualized as role conflict (i.e., conflict
between one’s role as a student and one’s external life obligations), which is a concept that has
been connected to Hobfoll’s (1989) COR theory (Grandey & Cropanzano, 1999). When role
conflict is experienced, individuals feel like they are unable to perform well in any of the
domains that are interfering with each other. Despite this, individuals may still feel like the
domains are important, which may cause them negative emotional outcomes. Regarding college
specifically, students experiencing role conflict between their college life and their external
obligations may feel like it is difficult to justify attending college. Furthermore, they may have
difficulty justifying the expenditure of additional time with voluntary engagement.
Nevertheless, for some students, the time invested in college and in engagement may be
justified. This is because students may experience additional value as they deepen their learning.
This may be especially likely if students invest their time wisely, such that their activities fulfill
their needs in terms of competency, belongingness, and autonomy as identified by SDT (Ryan &
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Deci, 2000), which seem to be similar to the psychological needs typically associated with
college student retention (Bean & Eaton, 2000) as seen in the student retention model (Tinto,
1993) and its revisions (Braxton et al., 1997; 2004).
In fact, SDT has been theoretically connected to a concept that involves individuals
strategically delegating their time: personal resource allocation (Grawitch, Barber, & Justice,
2010). The benefits of PRA are two-fold: First, delegating one’s time into worthwhile endeavors
helps to fulfill the core need of autonomy espoused by SDT (Ryan & Deci, 2000); second,
effective use of personal resource allocation can help students to avoid negative consequences
(e.g., the perception that one has wasted time) while promoting positive outcomes (e.g., intrinsic
motivation to continue an endeavor, which is also espoused in SDT).
Overall, this prior research suggests promising directions for optimizing students’ college
experiences with voluntary engagement activities. The current study aims to verify if retention is
only promoted when engagement activities are carefully selected in accordance with students’
individual needs. Otherwise, it may be the case that almost any type of engagement activity
would promote retention. It is important to ascertain patterns of engagement that generate the
most value for students, especially for those students who may be sensitive to the costs of
attending college and the costs of engagement.
Despite the plethora of advantages associated with voluntary engagement activities, not
all students can experience these advantages. For example, commuter students engage in
voluntary engagement activities less often than residential students, which is likely due to their
limited time and unique needs (Astin, 1999). However, it is unclear exactly which benefits
commuter students might be missing. There are a few possibilities. First, there is a possibility
that commuter students would benefit as much as residential students from voluntary
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engagement activities, but simply do not have additional time to invest. Second, there is a
possibility that commuter students may benefit only from certain types of activities that pertain
to their specific needs. It may be the case that commuter students who have established family
lives should forego belongingness-based engagement activities in favor of competency-building
activities, given their limited time. Furthermore, prior models affirm that trends of student
retention differ between commuter students and residential students (Braxton & Hirschy, 2005;
Tinto, 1993).
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CHAPTER 2
METHOD

2.1 Overview

Based on prior research, and in acknowledgment of differing student needs, the current
study tested how voluntary engagement activities promote retention from students’ first year to
the following academic year, while factoring in perspectives of cost and SDT. Both overall
models and models that encompass important individual differences in students were tested.
The unique contributions of the current study to the field of student engagement research
are as follows. First, student record data were used to generate variables for voluntary
engagement and retention (i.e., behavioral data, as opposed to self-report data). Therefore, the
current study may provide additional insight about relationships observed in prior self-report
research. Second, the current study invoked motivational frameworks to observe how students
balance their motivational needs at college with the cost of meeting those needs. This
perspective was used to observe the potential effects mentioned earlier, which include the
following: differential effects based on students’ characteristics, differential effects based on the
type of voluntary engagement activities, and how different students benefit from specific types of
activities.
Notably, there is an important methodological difference between the current study and
some prior studies. The current study does not involve self-report measures except to infer how
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costly voluntary engagement might be to students (e.g., how many hours per week do students
work?). Therefore, students’ motivational needs and costs at college were not directly
ascertained. Instead, they were inferred through students’ actions. For example, retention rates
were used to infer the extent to which students’ needs were being met, and the extent to which
college overall remained a worthwhile endeavor for them. However, it is understood that many
factors may contribute to students dropping out of college.

2.2

Design and Procedure

2.2.1. Dataset

To test the above ideas, an archival dataset was retrieved from a midsized university
located in the Midwestern United States. Data for the current study came from three university
data sources, which are described below.
One source of data was student records, which indicated students’ individual
characteristics and academic performance (including retention). Another source of data was a
survey called Mapworks (EBI MAP-Works, 2012; Skyfactor, 2015) which collects a variety of
variables aimed at identifying students’ risk of leaving the university. Each year, undergraduate
students who are new to the university are encouraged to take this survey. This includes both
first-year students and transfer students. The third source of data was a university dataset
indicating students’ participation in certain voluntary engagement activities that are tracked by
the university.
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Each data source represented different numbers of students prior to data cleaning and
merging of the three datasets. The student records dataset contained 22,555 total cases, the
Mapworks dataset contained 20,313 total cases, and the engagement dataset contained 22,553
total cases. Despite these high numbers, data did not always exist for each student in each
dataset. This was particularly true for the dataset related to the voluntary Mapworks survey,
which only some students elected to complete.

2.2.2

Power Analyses

A priori power analyses were conducted to ascertain the sample sizes required for
detecting effects with the current analyses.
Due to the many different types of models tested in the current study, only the most
complex models for each analysis type were evaluated.

2.2.2.1

Notes About the Power Analyses

Some parameters remained consistent across all power analyses. These consistent
parameters are based on one of the following two aspects: common practices in power analyses
or features of the current study.
Borrowing from common practices in power analyses, power analyses for the current
study were based on the following: 80% power for observing effects with a criterion level of α =
.05.
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Regarding the current study, the baseline probability of student retention (assuming a null
effect) was anticipated to be 70% (before data were acquired; the actual observed overall
retention rate was 90.6% once data were acquired). This baseline was used to determine a
minimal effect size of interest. For odds ratio (OR), a small effect would be approximately 1.44.
This value was obtained by converting OR from a small Cohen’s d effect size
(Borenstein, Hedges, Higgins, & Rothstein, 2009); for Cohen’s d, a common convention for
small effect sizes is 0.2 (Cohen, 1988). A small effect was chosen because student engagement
was anticipated to be an important predictor of student retention, but not the only predictor. A
small effect size would be reflected by an increase in retention probability from 70% to 77%
(i.e., a 7% increase) with one standard deviation increase in voluntary engagement activities.
The precise OR reflected by this increase was 1.43. These probabilities were derived for the
logistic regression analyses; however, they were also utilized for the chi-square power analysis.
Additionally, some power analyses required information about the ratio of engaged
students, relative to non-engaged students. In those instances, parameters were set to reflect that
the engaged sample was approximately ¼ the size of the non-engaged sample (i.e., it was
anticipated that fewer students would have engaged). Furthermore, some power analyses
requested the anticipated squared correlation among all predictors. For these models, that
correlation was set to R2 = .25, suggesting a moderately strong correlation (i.e., r = .5; thereby R2
= .25) among predictors.
Notably, a set of recent effect size conventions exist for OR with social science data
(Ferguson, 2009), but the minimum effect size of interest recommended is OR = 2.0, which
would be represented by an increase in retention from 70% to 82%. Because voluntary
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engagement activities are probably not the only predictor of retention, anticipating a change this
dramatic may not be practical.
Other parameters involved in power analyses for each model are discussed in their
respective sections below.

2.2.2.2

Chi-Square Power Analysis

A G*Power (Faul, Erdfelder, Buchner, & Lang, 2009; Faul, Erdfelder, Lang, & Buchner,
2007) analysis of proportions (z test) to detect an effect in a two-tailed test when p1 (probability
1) = 70% and p2 (probability 2) = 77% at 80% power with an α = .05 criterion determined that a
total sample size of N = 1,505 would be necessary to detect such an effect.

2.2.2.3

Multiple Logistic Regression (Dichotomous Predictor) Power Analysis

A G*Power (Faul et al., 2007; Faul et al., 2009) analysis for a binomial logistic
regression (z test) to detect an effect in a two-tailed test when the baseline probability of
retention was 70% and OR = 1.43 at 80% power with an α = .05 criterion determined that a total
sample size of N = 2,269 would be necessary to detect such an effect.

2.2.2.4

Multiple Logistic Regression (Continuous Predictor) Power Analysis

A G*Power (Faul et al., 2007; Faul et al., 2009) analysis for a normal logistic regression
(z test) to detect an effect in a two-tailed test when the probability of retention was 70% and OR
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= 1.43 at 80% power with an α = .05 criterion determined that a total sample size of N = 401
would be necessary to detect such an effect. In addition, as discussed in an aforementioned
power analysis, z-scored population mean of the predictor was set to 0 and the z-scored
population standard deviation of the predictor was set to 1.

2.2.2.5

Conclusion About Power Analyses

Overall, the sample sizes suggested by the power analyses were much lower than the
actual sample size in the archival datasets. Thereby, the analyses in the current study are likely
to be overpowered. Consequently, effect size conventions were used to determine the minimum
effect sizes of interest when interpreting results, which will be reviewed in the Analyses section.

2.2.3

2.2.3.1

Outcome Measures

Retention

Students who registered for credit hours in the year following their initial enrollment at
the university were considered to have been retained. For example, a student who arrived in Fall
2012 was considered to be “retained” if they had credit hours in Fall 2013.
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2.2.4

Predictor Measures

The current study used multiple predictor variables for various purposes: main analyses,
exploratory analyses, or data cleaning. Unless otherwise noted, the variables discussed in the
upcoming sections were used in the main analyses (see the Appendix for a complete list of all
variables and their scales used in the current study).

2.2.4.1

Voluntary Engagement Activities

Whether students were formally engaged in specific voluntary engagement activities was
indicated for each semester. For example, each student had data indicating their participation in
any of several engagement activities. The data also conveyed during which semesters they had
participated.
For the purposes of the current study, only voluntary engagement activities undergone
during students’ initial year (i.e., in the fall, spring, or summer semesters) were involved in
analyses. This was operationalized in two ways: 1) whether students engaged in any activities
during their first year and 2) how many total activities in which students engaged. Focusing only
on retention from students’ first year at the university to their second year alleviated some
concerns about operationalization of variables involved in the current study. For example, one
concern is that engagement can be quantified in many different ways (e.g., number of activities,
number of semesters engaged). Constraining the timeframe for observing each student to just
one year helped to make these values comparable, regardless of how engagement was quantified.
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In the current study, 12 types of voluntary engagement activities (see Table 1 for a list)
were examined. Each of these engagement activities may have unique characteristics that make
them ideal for a specific group of students, based on those students’ psychological needs.
Therefore, it was anticipated that different activities may be useful to different types of students.
For the purposes of the current study, one characteristic between these activities is being
focused on: the motivational needs they fulfill (i.e., building competency versus fostering
belongingness, which are reflected in student retention models; e.g., Tinto, 1993) as well as in
SDT (Ryan & Deci, 2000). In terms of SDT, another important need was autonomy. Because
all voluntary engagement activities in the current study were freely chosen by students, they
were considered to fulfill students’ need for autonomy. Therefore, for the purposes of the
current study, activities were categorized as being relevant to competency, belongingness, or
both competency and belongingness. Two independent raters evaluated each of the 12 activities
in terms of these categories. Initial inter-rater reliability involved 75% overlap (i.e., nine out of
12 activities were agreed upon), which reflects a moderate Cohen’s Kappa (κ = .520, p = .005;
Cohen, 1960). The two raters met to resolve the three discrepant activities, and a consensus was
reached regarding all 12 activities. Table 1 organizes each of the 12 activities according to their
final categorizations (Furthermore, see Appendix A for the retention rates of students who
engaged in each of these activities at least once).

2.2.4.2 Commuter/Residential Status

Student record data identified whether students reported living on-campus as a residential
student or off-campus as a commuter student.
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Table 1
Descriptions of Voluntary Engagement Activities
Competency-Based Activities (11 total)
1.

Semester research experience in which students work on project(s) specified by a faculty
mentor

Research experience in which students work on a project with a faculty mentor and
present their project at research group sessions
3. Research experience for which students and faculty have secured funding
Research experience during the summer in which students work on a project with a
4.
faculty mentor
Research experience for which students submit a proposal and may be awarded
5.
funding for the project
Experiences with faculty mentors for expanding students' skills and prepare them for
6.
jobs and graduate school
Research experience in which students present their research activities at a one-day
7.
professional event
8. Belongingness-Based Activities (3 total)
Volunteer work for community schools conducted by advanced students (i.e.,
9.
Sophomores and above)
Volunteer work for the university or the community conducted by new students (i.e.,
10.
students in their first semester)
11. Role in which students introduce visitors to the university
Belongingness-Based Activities (3 total)
1. Both Competency-Based and Belongingness-Based Activity (1 total)
2. Themed learning communities: Students attend the same classes together
3. Semester research experience in which students work on project(s) specified by a faculty
2.

mentor

Both Competency-Based and Belongingness-Based Activity (1 total)
1. Research experience for which students and faculty have secured funding
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2.2.4.3

Native/Transfer Status

Student records also identified whether students entered the university as native first-year
students (those who had not attended post-secondary school) or if they entered as transfer
students after previously attending a post-secondary school.

2.2.4.4

Role Conflict

For exploratory purposes, two self-report variables indicating role conflict from the
Mapworks dataset were used. Specifically, these variables indicated students’ experienced role
conflict between college and their other obligations. The first item is “To what degree do you:
Feel that attending college is pulling you away from your community at home”; was rated on a
scale from 1 to 7, with higher values indicating less role conflict (see Appendix B for the
Mapworks survey items and response options used in the current study). The second item is
“Thinking about your role as a college student, to what degree do you feel: You are unable to
balance major commitments in your life (e.g. studying, social life, relationships, working, etc.)”;
it was rated on a scale from 1 to 7, with higher values indicating more role conflict.

2.2.4.5

Student GPA

Students’ spring semester GPA at the end of their first academic year was used as a
covariate in some analyses.
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2.2.4.6

Financial Costs

A self-report variable indicating financial cost from the Mapworks dataset was used as a
covariate in some analyses. Specifically, this variable indicated students’ belief that they can pay
for college-related tuition and fees. This item was rated on a scale from 1 to 7, with higher
values indicating a stronger belief that students can cover the costs of college (see Appendix B
for the Mapworks survey items and response options used in the current study).

2.2.4.7

Self-Reported Intention to be Retained

For exploratory purposes, self-report variables indicating students’ intention to return to
the university during the following fall semester from the Mapworks dataset were used. These
items were rated on a scale from 1 (Not at all) to 7 (Extremely) (see Appendix B for the
Mapworks survey items and response options used in the current study).

2.2.4.8

Other Moderators/Covariates

For exploratory purposes, other student characteristic variables from student record data
were examined as potential moderators or covariates of the main analyses. They might have
affected student retention rates (Mortensen, 2005), or they might have affected interactions with
theoretically relevant variables (e.g., Guiffrida et al., 2013). Furthermore, it is sensible that nontraditional students, who tend to be older, also tend to be commuter students. Therefore, age
may be a relevant proxy for commuter status. Overall, demographic variables (e.g., gender, race,
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age, first-generation status) that have demonstrated relevance to retention in prior literature were
selected for exploratory analyses to evaluate these variables as potential moderators or
covariates.

2.2.4.9

Why Students Are Not Returning Next Semester

For data cleaning purposes, a variable indicating why students do not plan to return to the
university from the Mapworks dataset was used. The question contains multiple response
options, but the only response option that was used for data cleaning is, “Graduating/completing
certificate/licensure” (see Appendix B for the Mapworks survey items and response options used
in the current study).

2.2.5

Exclusionary Criteria

After data from all sources were merged, multiple exclusionary criteria were
implemented during a data-cleaning process. First, students were excluded if they were subject
to academic dismissal after their first year due to having low GPA for multiple semesters. This
was done to ensure that current analyses treated the outcome of returning to the university as a
voluntary choice that students make. In some instances, low grades can prevent this voluntary
choice. For freshmen, academic dismissal involved GPA falling below 1.6 for multiple
semesters; for transfer students, this involved GPA falling below 2.0 for multiple semesters
(1,566 students exemplified these exclusionary criteria). Second, students were excluded if they
did not enter the university as a freshman or as a transfer student or if they entered as a senior
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(i.e., visiting students, post-baccalaureate students, and other designations were excluded from
analyses; 3,425 students exemplified these exclusionary criteria). Third, students were excluded
if they either did not attend the spring semester prior to the critical fall semester that determined
their retention status or if they did not return during the critical fall semester but returned to the
university during a later time (8,397 students exemplified these exclusionary criteria). Excluding
students exemplifying the former condition ensured that students involved in analyses had
adequate opportunities to engage; excluding students exemplifying the latter condition avoided
the issue of stop-outs who eventually begin reattending the university after a period of absence.
This yielded a final sample of N = 15,081 students.

2.2.6

Final Sample

The four cohorts in the final sample were students who entered the university between
2012- 2015. The total number of students in each cohort ranged between 3,458 – 4,067 students
(see Table 1 for the total number of students in each cohort, including their first-year retention
rates).
The final sample consisted of equal amounts of females and males (50.3% female),
represented many races (58.3% White, 15.5% Black, 7.8% Hispanic or Latino/a, 5.8% Asian,
0.2% American Indian/Native Alaskan, 0.1% Native Hawaiian/Pacific Islander, 11.3% multiple
races, 0.1% other race, 0.9% missing information about race), consisted mostly of students in the
age range of 18-21 (77.0%), consisted of equal amounts of first-generation students (53.1%)
relative to non-first-generation students, consisted mostly of freshman students relative to other
designations (55.2% freshmen, 14.1% sophomore, 30.7% junior), consisted of equal amounts of
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native freshman students (52.5%) relative to transfer students, and consisted of relatively equal
amounts of residential students (56.4%) relative to commuter students. See Table 2 for the total
number of native freshmen and transfer students and see Table 3 for the total number of
residential students and commuter students; these tables include their first-year retention rates.
Students’ average GPA in their semester prior to the critical fall semester that determined their
retention status was 3.01 (SD = 0.69). See Appendix C for a comparison of between students in
the current sample compared to the overall sample (including excluded cases), in terms of
student demographic characteristics.

2.3

2.3.1

Planned Analyses and Results

Conventions for Interpreting Effects of Significant Analyses

Due to the large sample size involved in the current study, it was reasonable to anticipate
that many analyses would involve statistically significant effects. Therefore, ascertaining the
magnitude of these effects helped to assist with their interpretation. Regarding the chi-square
analysis, the following effect conventions were applied to interpretation of the Cramer’s V or φ:
small = 0.1; medium = 0.3; large = 0.5 (Cohen, 1988).
Regarding the logistic regression analysis, the following conventions were applied for
determining the magnitude of each odds ratio (OR): small = 1.44; medium = 2.48; large = 4.27.
These values were converted from three Cohen’s d values (Borenstein et al., 2009), which were
based on the following conventions for Cohen’s d: small = 0.2; medium = 0.5; large = 0.8
(Cohen, 1988). Notably, these effect sizes should be interpreted with caution, given that the
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nature of the predictor(s), even if z-scored, can vary widely between logistic regression models
(Greenland, Maclure, Schlesselman, Poole, & Morgenstern, 1991; Greenland, Schlesselman, &
Criqui, 1986; Kim, 2011).
The concept of z-scoring to enhance comparability of effects between models invokes
another issue related to the current study. It is possible z-scoring predictors related to
engagement will produce ORs that are difficult to interpret. For example, instead of predictors
involving the number of students’ engagement activities, predictors would involve how many
standard deviations were represented by students’ number of activities. Therefore, the original
units of predictors were retained in the current analyses (except when z-scoring continuous
predictors for analyses with interactions).
One drawback of this approach is that the precise nature of engagement predictors may
differ slightly between models. However, the concept of a one-unit increase in engagement
activities is intuitive enough to help bolster, instead of hinder, the comparability of all models. A
second drawback of this approach is that conventions related to ORs (Borenstein et al., 2009;
Cohen, 1992; Ferguson, 2009) were probably most accurate when referencing z-scored
predictors in logistic regression. Again, the intuitiveness afforded by this approach outweighs
the drawback. This is because effect size guidelines are helpful, but not a guarantee of the
meaningfulness of the effect (Ferguson, 2009). Therefore, it would be more appropriate to report
an interpretable effect size (i.e., in terms of a one-unit increase in activities) than to report an
uninterpretable effect size that affords comparability between models. The former (i.e., the
interpretable effect size) would best allow individuals to make their own judgments about the
meaningfulness of the effects reported for the current study.
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2.3.2

Descriptive Statistics

First, descriptive analyses will be conducted to determine the nature of the final sample.

2.3.2.1

Retention

First-year retention rates were relatively similar for each cohort, with rates ranging
between 89.3% - 91.4% (see Table 2 for all retention rates differentiated by cohort).

Table 2
Retention Rates Differentiated by the Year Students Entered the University
Not
Retained Overall
Retained
2012
Count
370
a
Percentage 10.7%

3088
89.3%

3458

Count
384
a
Percentage 9.4%

3683
90.6%

4067

Count
349
a
Percentage 8.9%

3558
91.1%

3907

Count
315
a
Percentage 8.6%

3334
91.4%

3649

2013

2014

2015

Overall
Count
1418
13663
15081
a
Percentage 9.4%
90.6%
a
Note. Percentages are based on the total number of participants within each row.
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Freshmen students, relative to transfer students, demonstrated somewhat different firstyear retention patterns from each other; 88.0% of freshmen were retained relative to 93.4% of
transfer students (see Table 3 for retention rates differentiated by transfer status).

Table 3
Retention Rates Differentiated by Students’ Transfer Status
Not
Retained Overall
Retained
Freshman
Count
Percentagea

946
12.0%

6965
88.0%

7911

Count
Percentagea

472
6.6%

6698
93.4%

7170

Transfer

Overall
Count
1418
13663
15081
a
Percentage
9.4%
90.6%
a
Note. Percentages are based on the total number of participants within each row.

Residential students, relative to commuter students, also demonstrated somewhat
different first-year retention patterns from each other; 89.2% of residential students were retained
relative to 92.3% of commuter students (see Table 4 for retention rates differentiated by
residential status).
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2.3.2.2

Voluntary Engagement Activities

Most students did not engage during their first year at the university (89.0%), but some
students engaged in 1 (9.0%), 2 (1.0%), or 3 activities (1.0%). The remainder of students
engaged in 4, 5, 6, or 7 activities, but less than 0.1% of the sample represented each of these
amounts. See Table 5 for a summary of these descriptive statistics.

Table 4
Retention Rates Differentiated by Students’ Residential Status
Not
Retained Overall
Retained
Residential
Count
Percentagea

914
10.8%

7588
89.2%

8502

Count
Percentagea

504
7.7%

6075
92.3%

6579

Commuter

Overall
Count
1418
13663
15081
Percentagea
9.4%
90.6%
Note. aPercentages are based on the total number of participants within each row.
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Table 5
Total Number of Engagement Activities in which Students Engaged
Total
Count Percenta
Activities
0
13442
89.1%
1
1341
8.9%
2
172
1.1%
3
93
0.6%
4
18
0.1%
5
8
0.1%
6
6
<0.1%
7
1
<0.1%
a
Note. Percentages are based on the overall total (N = 15081).

Each of the activities were coded for the type of engagement they represented. This was
done for the 12 different possible activities students could engage in, as well as engagementbased courses. Activities were deemed to either be competency-based if they involved bolstering
students’ knowledge or belongingness-based if they focused on connecting students to other
individuals in their community. Themed learning communities were not involved in this coding
because they were deemed to involve both competency and belongingness. See Table 6 for
descriptive statistics of how many students engaged in each type of activity.
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Table 6
Type of Engagement Activities in Which Students Engaged
Type of Activity

Number of Count Percenta
Activities

Competency
0
1
2
3
4
5
6

14482
409
91
79
16
3
1

96.0%
2.7%
0.6%
0.5%
0.1%
<0.1%
<0.1%

Belongingness
0
15016 99.6%
1
2
<0.1%
2
42
0.3%
3
21
0.1%
Themed Learning Communities
0
14050 93.2%
1
1005
6.7%
2
26
0.2%
a
Note. Percentages are based on the overall total (N = 15081).

One anticipated issue is that some activities involved in the current analyses were
inaccessible or irrelevant to certain students based on their progression in their academic career
(e.g., new freshmen students may be unprepared to take internship courses that represent
competency-based engagement). This may cause students with specific characteristics to be
underrepresented in certain types of activities.
To examine how prevalent such an issue might have been, the rates of participation in
activities by different types of students were discerned for competency-based activities and
belongingness-based activities (See Table 7 for overall descriptive statistics, Table 8 for
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descriptive statistics by cohort year, Table 9 for descriptive statistics by transfer status, and Table
10 for descriptive statistics y residential status). Notably, unlike Table 5 and Table 6, these
tables do not include themed learning communities because this activity was deemed to not
involve just competency-based attributes or just belongingness-based attributes, but both.

Table 7
Whether Students Engaged in None, One, or Both Types of Activities
Overall Type of Engagement
Count
Percenta
Neither
14426
95.7%
Competency Only
590
3.9%
Belongingness Only
56
0.4%
b
Both
9
0.1%
a
Notes. Percentages are based on the overall total (N = 15081).
b
Both = Students engaged in at least one competency-based activity and one belongingnessbased activity (i.e., “Both” does not mean that they engaged in a single activity representing both
types).
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Table 8
Engagement Differentiated by the Year Students Entered the University
Neither Competency Belongingness
Only
Only

Botha

Overall

Count
Percentageb

3312
95.8%

134
3.9%

10
0.3%

2
0.1%

3458

Count
Percentageb

3899
95.9%

152
3.7%

15
0.4%

1
0.0%

4067

Count
Percentageb

3750
96.0%

141
3.6%

12
0.3%

4
0.1%

3907

Count
Percentageb

3465
95.0%

163
4.5%

19
0.5%

2
0.1%

3649

2012

2013

2014

2015

Overall
Count
14426
590
56
9
15081
b
Percentage
95.7%
3.9%
0.4%
0.1%
a
Notes. Both = Students engaged in at least one competency-based activity and one
belongingness-based activity (i.e., “Both” does not mean that they engaged in a single activity
representing both types).
b
Percentages are based on the total number of participants within each row.
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Table 9
Engagement Differentiated by Students’ Transfer Status
Neither Competency Belongingness
Only
Only

Botha

Overall

Count
Percentageb

7636
96.5%

230
2.9%

41
0.5%

4
0.1%

7911

Count
Percentageb

6790
94.7%

360
5.0%

15
0.2%

5
0.1%

7170

Freshman

Transfer

Overall
Count
14426
590
56
9
15081
b
Percentage
95.7%
3.9%
0.4%
0.1%
a
Notes. Both = Students engaged in at least one competency-based activity and one
belongingness-based activity (i.e., “Both” does not mean that they engaged in a single activity
representing both types).
b
Percentages are based on the total number of participants within each row.

Table 10
Engagement Differentiated by Students’ Residential Status
Neither Competency Belongingness
Only
Only

Botha

Overall

Count
Percentageb

6261
95.2%

304
4.6%

10
0.2%

4
0.1%

6579

Count
Percentageb

8165
96.0%

286
3.4%

46
0.5%

5
0.1%

8502

Residential

Commuter

Overall
Count
14426
590
56
9
15081
b
Percentage
95.7%
3.9%
0.4%
0.1%
a
Notes. Both = Students engaged in at least one competency-based activity and one
belongingness-based activity (i.e., “Both” does not mean that they engaged in a single activity
representing both types).
b
Percentages are based on the total number of participants within each row.
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These descriptive patterns suggest that most students did not engage at all. Engagement
rates were relatively similar across all cohort years. Among those students who engaged, they
most frequently engaged in competency-based activities. Freshmen students and commuter
students are slightly likelier than their counterparts (i.e., transfer students and residential
students, respectively) to engage in belongingness-based activities.
Additionally, correlations between important variables involved in the current study were
conducted. See Table 11 for these correlations. Notably, to simplify the table, only dichotomous
predictors of engagement were involved in correlations.

2.3.3

Hypothesis 1 and Hypothesis 2: The Overall Relationship Between Voluntary
Engagement and Retention

For the remaining main analyses, a version with dichotomous predictors and a version
with continuous predictors were conducted. Notably, students’ total number of voluntary
engagement activities were constrained by the fact that only activities during the first year
contributed to analyses. Therefore, analyses will likely be similar between the dichotomous
variable (i.e., whether students engaged) and the continuous variable (i.e., total number of
activities in which students engaged).
Regarding the chi-square analysis that tested Hypothesis 1, the following effect size
conventions were applied to interpretation of the Cramer’s V or φ: small = 0.1; medium = 0.3;
large = 0.5 (Cohen, 1988).
For the chi-square analysis, voluntary engagement was treated as a dichotomous predictor
variable comparing students who, during their first year at the university, engaged or did not
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engage. A chi-square analysis was conducted to determine if voluntary engagement was
significantly associated with any patterns in the binary outcome variable of retention. This
binary outcome variable represented whether students returned or not during the following
academic year.
Results of the chi-square analysis demonstrated that retention was significantly more
likely for students engaging in at least one activity (93.3%) relative to students who did not
engage at all (90.3%), χ2 (1, N = 15081) = 16.35, p <.001, φ = 0.03 (See Table 12 for the
frequencies of all predictor-outcome configurations). However, the obtained effect size of φ =
0.03 was smaller than the a-priori identified small effect size of φ: small = 0.1. Therefore,
although there is a significant association between overall engagement and retention, the effect
size is quite weak. In other words, the effect appears to be reliable, but small. That said, even if
the effect is weaker than expected, the effect size reflects a 3% higher retention rate in engaged
students (relative to students who did not engage), which may be important to a university.
Despite this, there is a possibility that there might be a stronger association between
engagement and retention when engagement is treated in different ways (e.g., as a continuous
predictor, with other variables as covariates, interacted with other variables). Therefore, despite
the small chi-square effect size, it was anticipated that a different type of relationship between
engagement and retention might be observed in the additional a-priori planned analyses.
The above analysis treated engagement as a dichotomous predictor. The next analysis
treated voluntary engagement as a continuous predictor to test Hypothesis 2. The predictor of
this analysis quantified the total number of activities in which students engaged during their first
year. A binary logistic regression analysis demonstrated whether the total number of voluntary
engagement activities was associated with retention during the following academic year. Results
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Table 12
Hypothesis 1: Crosstabulations for Engagement and the Outcome of Retention
Not Retained

Retained

Overall

Count
Percentagea

1309
9.7%

12133
90.3%

13442

Count
Percentagea

109
6.7%

1530
93.3%

1639

Not Engaged

Engaged

Overall
Count
1418
13663
15081
a
Percentage
9.4%
90.6%
Note. aPercentages are based on the total number of participants within each row.

demonstrated that number of engagement activities significantly predicted retention, B = 0.36,
SE = .08, p <.001, OR = 1.44, 95% CI [1.22, 1.68]. Furthermore, the effect size of OR = 1.44
met the criteria of the a-prori identified small effect size of OR = 1.44, suggesting that this effect
was present, but weak.
It was anticipated that both the chi-square analysis and the logistic regression analysis
would be significant, which would suggest that voluntary engagement is generally beneficial in
terms of retention. Furthermore, a significant logistic regression analysis would suggest that
additional engagement is incrementally associated with higher odds of retention. Ultimately,
both analyses provided some evidence of the relationship between engagement and retention, but
only the continuous logistic regression version of the analysis demonstrated an effect with a large
enough magnitude to be practical (based on a priori-established conventions for effect sizes).
This is somewhat surprising, given that the continuous predictor version of the analysis should
have been similar to the version with a dichotomous predictor because most students only
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engaged once or not at all (which also suggests a limitation of the logistic regression analysis,
given that cell sizes representing students engaging in two activities, three activities, and so on
are constrained within this analysis). Due to these limitations regarding effect size and
representativeness of students engaging in many activities, the overall association between
engagement and retention should be interpreted with some caution.

2.3.4 Hypothesis 3: Characteristics of Voluntary Engagement Activities: Competency-Based
Engagement and Belongingness-Based Engagement

Next, to test Hypothesis 3, each of the voluntary engagement activities being studied
were coded based on whether they were relevant to belongingness, relevant to competency, or
both.
First, a binary logistic regression analysis was conducted, with two dichotomous
predictors of whether students engaged in any competency-based activities (“Yes” coded at +1;
“No” coded as -1), whether students engaged in any belongingness-based activities (“Yes” coded
at +1; “No” coded as -1), as well as the interaction between these two variables. The binary
outcome variable was retention during the following academic year.
For the analysis with dichotomous predictors, results demonstrated that only competencybased activities significantly predicted retention, B = 1.42, SE = .26, p <.001, 95% OR = 4.12, CI
[2.46, 6.89]. Furthermore, the odds ratio of 4.12 was sufficient to be interpreted as a mediumlarge effect size (medium OR = 2.48; large OR = 4.27). Notably, the two-way interaction
between competency-based activities and belongingness-based activities exhibited instability
with a large standard error and OR, a p-value of 1, and 95% CIs of 0.
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Second, another binary logistic regression analysis was conducted, with two z-scored
continuous predictors of how many competency-based activities in which students engaged and
how many belongingness-based activities in which students engaged, as well as their interaction.
Again, the binary outcome variable was retention during the following academic year.
For the analysis with continuous predictors, none of the predictors were significant.
However, all predictor variables demonstrated instability with a large standard error and a lowerlimit 95% CI of 0 and an extremely high upper-limit 95% CI.
See Table 13 for all results for the predictors involved in both versions of the analysis.
It was anticipated that participating in any voluntary engagement activities would be
associated positively with students’ retention, and that participating in both competency-based
activities and belongingness-based activities (i.e., the interaction) would be especially beneficial
(more so than simply engaging in two competency-based activities or two belongingness-based
activities). Furthermore, it was anticipated that the analysis with continuous predictors would
demonstrate that engaging in additional voluntary engagement activities was incrementally
associated with higher odds of retention. However, both versions of the analysis (i.e., one with
dichotomous predictors and one with continuous predictors) demonstrated instability in the Step2
models with the two-way interaction variable added. This made it difficult to interpret the full
models represented by Step 2.
However, the Step 1 models (without the interaction term) did not demonstrate
instability. Therefore, it may be possible to draw conclusions from these models. First, the
logistic regression analysis with both types of engagement as dichotomous predictors
demonstrated the following results: competency-based engagement, B = 1.43, SE = .26, p
<.001,OR = 4.16, 95% CI [2.49, 6.97] (medium-large effect size; medium OR = 2.48; large OR =

64
Table 13
Hypothesis 3: Logistic Regressions with Type of Engagement as Predictors

Model 1,
Dichotomous
Step 1
Com. Eng.
Bel. Eng.
Step 2
Com. Eng.
Bel. Eng.
Com.xBel.
Model 2,
Continuous
Step 1
Com. Eng.
Bel. Eng.
Step 2
Com. Eng.
Bel. Eng.
Com.xBel.

B

SE

Wald
χ2

pvalue

OR

95% CI OR

1.426
.377

.263
.518

29.389
.528

.000
.467

4.162
1.458

[2.49, 6.97]
[0.53, 4.03]

1.42
0.33
17.22

0.26
0.52
13397.66

28.94
0.41
0.00

<.001
.520
1

4.12
1.40
30186097.18

[2.46, 6.89]
[0.50, 3.87]
0

.311
.032

.065
.037

22.625
.741

.000
.389

1.365
1.032

[1.20, 1.55]
[0.96, 1.11]

0.33
8.86
<0.01
.970
1.40
0.09
24.21
0.00
.997
1.10
0.36
137.99
0.00
.998
1.44
Notes. Sample size involved in analyses: N = 15081
Com. = Competency
Eng. = Engagement
Bel. = Belongingness

[0, 48020744.48]
[0, 4.38E+20]
[0, 4.126E+117]
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4.27), but belongingness-based engagement was non-significant. Second, the logistic regression
analysis with both types of engagement as continuous predictors demonstrated the following
results: competency-based engagement was significant, B = 0.90, SE = .19, p <.001, OR = 2.46,
95% CI [1.70, 3.57] (small-medium effect size; small OR = 1.44; medium OR = 2.48), but
belongingness-based engagement was non-significant.
For both analyses, it was intended that two additional versions would be conducted: one
with engagement in a themed learning community entered as its own predictor (engaged coded
as +1; not engaged coded as -1) and one with the predictors of students’ cumulative GPA at the
end of their first year as well as students’ perception of their inability to cope with financial costs
(i.e., excluding themed learning communities to avoid multicollinearity issues from having too
many predictors). The first analysis would have helped ascertain whether themed learning
communities predict retention while avoiding issues related to the fact that they represent both
competency and belongingness; the second analysis would have helped to account for alternative
explanations for students’ retention, apart from their voluntary engagement. However, due to the
instability demonstrated in the above analyses, it was not feasible to add predictors to these
models without revising them first.
Prior to conducting these revisions, the remaining a-priori analysis involving students’
characteristics (i.e., transfer status, residential status) were conducted.
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2.3.5 Hypothesis 4 and Hypothesis 5: Comparing the Impact of Engagement on Native FirstYear Students’ Retention and Transfer Students’ Retention

This analysis ascertained whether students’ retention rates were enhanced by engagement
in activities that fulfill their specific needs. Specifically, for this simultaneous test of Hypothesis
4 and Hypothesis 5, it was anticipated that belongingness-based activities would meet first-year
native students’ needs, whereas competency-based activities would meet transfer students’
needs.
A binary logistic regression was conducted to examine the relationship between the
outcome of retention with the following predictor variables: students’ first-year native status or
transfer status, whether students engaged in any competency-based activities during their first
year, whether students engaged in any belongingness-based activities during their first year, and
the interactions between these variables. Regarding the main effects, it was anticipated that
students who engaged in at least one competency-based activity or at least one belongingnessbased activity would be retained at a higher rate than students who did not engage (i.e., main
effects of competency-based engagement and a main effect of belongingness-based engagement,
respectively). Regarding the predictor interactions, it was anticipated that two of the two-way
interactions would reveal the following: belongingness-based activities benefit first-year students
more than transfer students, competency-based activities benefit transfer students more than firstyear students, and engaging in both types of activities (i.e., competency-based and
belongingness-based) bolsters the likelihood of retention more than just engaging in one type of
activity.
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In the analysis described above, competency-based engagement and belongingness-based
engagement are dichotomous predictors. An additional logistic regression with continuous
versions of these variables (i.e., how many activities in which students engaged) was also
conducted, and similar patterns of significant results were expected.
For the model involving dichotomous predictors, the main effect of competency-based
engagement was significant, B = 1.23, SE = .34, p <.001, OR = 3.42, 95% CI [1.75, 6.68]
(medium-large effect size; medium OR = 2.48; large OR = 4.27), and the effect of transfer status
was significant (such that transfer students were more likely to be retained), B = 1.42, SE = .26, p
<.001, OR = 4.12, 95% CI [2.46, 6.89] (small-medium effect size; small OR = 1.44; medium OR
= 2.48). However, most of the predictors involving interactions demonstrated instability with
large SEs, p-values close to 1, and 95% CIs of 0. Therefore, the interpretability of this model
may be limited.
For the continuous version of the model, no predictors were significant. Similar to prior
analyses, this model also demonstrated instability with all predictor variables demonstrating
instability with a large standard error and a lower-limit 95% CI of 0 and an extremely high
upper-limit 95% CI.
Due to the observed instability of some of the main effect parameters and some of the
interaction parameters in the analyses, both versions of the analysis (i.e., one with dichotomous
predictors and one with continuous predictors) were difficult to interpret. See Table 14 and
Table 15 for all results for the predictors involved in both versions of the analysis.
Similar to the analyses involving the overall relationship between engagement and
retention, revisions to the models were warranted. This was done after conducting the final apriori analyses related to students’ residential status.
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2.3.6 Hypothesis 6 and Hypothesis 7: Comparing the Impact of Engagement on Residential
Students’ Retention and Commuter Students’ Retention

Next, to test Hypothesis 6, it was ascertained whether commuter students are retained at a
lower rate than residential students; furthermore, to test Hypothesis 7, it was ascertained whether
voluntary engagement helps to increase commuter students’ retention rate, especially if that
engagement helps students to fulfill their needs.
First, it was determined if there were differential amounts of role conflict between
commuter students and residential students. This may demonstrate one potential mechanism
contributing to the unique challenges potentially facing commuter students (despite them having
a slightly higher retention rate than residential students in the current sample; see Table 3 for the
retention rates of each type of student). That is, college may conflict with the external demands
experienced by commuter students. In contrast, residential students may not experience as many
of these external demands. Although differential amounts of resource strain are anticipated
between these two groups, resource strain likely does not cover all of the differences between
these two groups, in terms of contributors to differential retention rates.
To ascertain whether resource strain differs between commuter students and residential
students, a one-way ANOVA will test whether average resource strain differs between these two
groups. It is anticipated that average resource strain will be significantly higher for commuter
students than for residential students.
Results demonstrated that commuter students, relative to residential students, did not experience
more resource strain. For the question prompt involving being “unable to balance major
commitments in your life”, F (1, 5473) = 0.004, p = .947, η2 = .000, ns; for the question prompt
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Table 14
Hypothesis 4 and Hypothesis 5: Logistic Regressions with a Dichotomous Engagement Predictor,
Type of Engagement, and Transfer Status as Predictors

Step 1
Com. Eng.
Bel. Eng.
Transfer Status
Step 2
Com. Eng.
Bel. Eng.
Transfer Status
Com.xBel.
Com.xTransfer
Bel.xTransfer
Step 3
Com. Eng.
Bel. Eng.
Transfer Status
Com.xBel.
Com.xTransfer
Bel. xTransfer
3-way
Interaction

B

SE

Wald χ2

p-value

OR

95% CI OR

1.34
0.50
0.64

.26
.52
.06

25.98
0.91
118.24

.000
.341
.000

3.83
1.64
1.90

[2.29, 6.42]
[0.59, 4.54]
[1.69, 2.13]

1.23
0.25
0.64
16.69
0.24
17.96

.34
.53
.06
11813.02
.54
8561.35

12.93
0.23
114.76
0.00
0.20
0.00

.000
.632
.000
.999
.654
.998

3.42
1.29
1.89
17655427.46
1.27
62923936.74

[1.75, 6.68]
[0.46, 3.62]
[1.68, 2.12]
0
[0.44, 3.65]
0

1.23
0.25
0.64
17.75
0.24
18.34
-19.22

0.34
0.53
0.06
20096.49
0.54
10377.78
28890.52

12.93
0.23
114.76
0.00
0.20
0.00
0.00

<.001
.632
<.001
.999
.654
.999
.999

3.42
1.29
1.89
51097104.00
1.27
92457065.00
0.00

[1.75, 6.68]
[0.46, 3.62]
[ 1.68, 2.12]
0
[0.44, 3.65]
0
0

Notes. Sample size involved in analyses: N = 15081
Com. = Competency
Eng. = Engagement
Bel. = Belongingness
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Table 15
Hypothesis 4 and Hypothesis 5: Logistic Regressions with a Continuous Engagement Predictor,
Type of Engagement, and Transfer Status as Predictors
B

SE

Wald χ2

p-value

OR

95% CI OR

Step 1
Com. Eng.
0.29
.06
20.24
.000
1.33
[1.18, 1.51]
Bel. Eng.
0.04
.04
1.16
.282
1.04
[0.97, 1.12]
Transfer Status 0.65
.06
120.16
.000
1.91
[1.70, 2.14]
Step 2
Com. Eng.
0.25
5.67
<0.01
.965
1.28
[0, 86418.78]
Bel. Eng.
0.05 15.51
0.00
.997
1.05
[0, 1.674E+13]
Transfer Status 0.81 44.09
0.00
.985
2.24
[0, 7.632E+037]
Com.xBel.
0.13 88.41
0.00
.999
1.14
[0, 2.053E+075]
Com.xTransfer 0.13
.14
0.87
.350
1.14
[0.87, 1.48]
Bel.xTransfer
2.27 687.19
0.00
.997
9.65
0
Step 3
Com. Eng.
0.25 10.40
0.00
.981
1.28
[0, 915769826.07]
Bel. Eng.
0.05 28.44
0.00
.999
1.05
[0, 1.697E+24]
Transfer Status 0.81 51.69
0.00
.988
2.24
[0, 2.223E+44]
Com.xBelong. 0.15 162.11
0.00
.999
1.16
[0, 1.113E+138]
Com.xTransfer 0.11 12.95
0.00
.993
1.12 [0, 116416407172.52]
Bel.xTransfer
2.27 805.54
0.00
.998
9.68
[0, N/A*]
3-way
-0.29 201.73
0.00
.999
0.75
[0, 3.875+171]
Interaction
Notes. Sample size involved in analyses: N = 15081
Com. = Competency
Eng. = Engagement
Bel. = Belongingness
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involving “attending college is pulling you away from your community at home, F (1,
6092) = 0.02, p = .896, η2 = .000, ns. This suggests that, for subsequent analyses, any differences
observed between commuter students and residential students are likely not attributable to role
conflict.
Next, a binary logistic regression was conducted to examine the relationship between the
outcome of retention with the following predictor variables: students’ commuting status or
residential status, whether students engaged in any competency-based activities during their first
year, whether students engaged in any belongingness-based activities during their first year, and
the interactions between these variables. Regarding the main effects, it was anticipated that
commuter students would be retained at a lower rate than residential students, and that students
engaging in at least one competency-based activity would be retained at a higher rate than
students who did not engage. Regarding the two-way interaction between students’ status and
competency-based engagement, it was anticipated that commuter students would be retained at a
lower rate than residential students unless they engaged; that is, commuter students who engaged
in at least one competency-based activity would be retained equally as often as residential
students.
In the analysis described above, competency-based engagement and belongingness-based
engagement are dichotomous predictors. An additional logistic regression with continuous
versions of these variables (i.e., how many activities in which students engaged) was also
conducted, and similar patterns of significant results are expected.
For the model involving dichotomous predictors, the main effect of competency-based
engagement was significant, B = 1.87, SE = .51, p <.001, OR = 6.51, 95% CI [2.42, 17.53] (large
effect size; large OR = 4.27), and the effect of residential status was significant (such that
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residential students were less likely to be retained), B = -0.36, SE = .06, p <.001, OR = 0.70, 95%
CI [0.63, 0.79] (however, this effect size was smaller than the minimum effect size deemed to be
practical; inverse OR = 1.43; small OR = 1.44). However, most of the predictors involving
interactions demonstrated instability with large SEs, p-values close to 1, and 95% CIs of 0.
Therefore, the interpretability of this model may be limited.
For the continuous version of the model, no predictors were significant. Similar to prior
analyses, this model also demonstrated instability with all predictor variables demonstrating
instability with a large standard error and a lower-limit 95% CI of 0 and an extremely high
upper-limit 95% CI.
Due to the observed instability of some of the main effect parameters and some of the
interaction parameters in the analyses, both versions of the analysis (i.e., one with dichotomous
predictors and one with continuous predictors) were difficult to interpret. However, one
interesting finding was that residential status seemed to predict non-retention, instead of
retention as anticipated (i.e., commuter students were retained more often than residential
student). See Table 16 and Table 17 for all results for the predictors involved in both versions of
the analysis.

2.4

Exploratory Analyses (Revised Main Analyses)

For some analyses that were conducted, especially those involving interactions, their
informativeness was limited by odd statistical parameters. It is possible that this is due to the
limited number of students who engage in any activities, especially of both types, within such a
large sample.
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Table 16
Hypothesis 6 and Hypothesis 7: Logistic Regressions with a Dichotomous Engagement Predictor,
Type of Engagement, and Residential Status as Predictors
B
Step 1
Com. Eng.
Bel. Eng.
Residen. Status
Step 2
Com. Eng.
Bel. Eng.
Residen. Status
Com.xBelong.
Com.xResident.
Bel.xResident.
Step 3
Com. Eng.
Bel. Eng.
Residen. Status
Com.xBelong.
Com.xResident.
Bel.xResident.
3-way
Interaction

SE

Wald χ2

p-value

OR

95% CI OR

1.40
0.46
-0.46

.26
.52
.06

28.24
0.79
39.30

.000
.373
.000

4.05
1.59
0.69

[2.42, 6.78]
[0.57, 4.39]
[0.62, 0.78]

1.87
18.30
-0.36
16.93
-0.74
-18.04

.51
10110.33
.06
12104.29
.59
10110.33

13.73
0.00
36.72
0.00
1.58
0.00

.000
.999
.000
.999
.209
.999

6.51
88716077.09
.70
22555613.83
.48
0.00

[2.42, 17.53]
0
[0.63, 0.79]
0
[0.15, 1.52]
0

1.87
18.76
-0.36
-1.87
-0.74
-18.50
19.60

0.51
12710.13
0.06
23778.48
0.59
12710.13
29807.90

13.73
0.00
36.72
0.00
1.58
0.00
0.00

<.001
.999
0
1
.209
.999
.999

6.51
1.4E+08
0.70
0.15
0.48
0
3.24E+08

[2.42, 17.53]
0
[0.63, 0.79]
0
[0.15, 1.52]
0
0

Notes. Sample size involved in analyses: N = 15081
Comm. = Competency
Eng. = Engagement
Bel. = Belongingness
Residen. = Residential
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Table 17
Hypothesis 6 and Hypothesis 7: Logistic Regressions with a Continuous Engagement Predictor,
Type of Engagement, and Residential Status as Predictors
B

SE

Wald χ2

p-value

OR

95% CI OR

Step 1
Com. Eng.
0.30
.07
21.77
.000
1.35
[1.19, 1.54]
Bel. Eng.
0.04
.04
1.01
.315
1.04
[0.97, 1.12]
Residen. Status -0.37
.06
39.97
.000
0.69
[0.62, 0.78]
Step 2
Com. Eng.
0.41
6.10
<0.01
.947
1.50
[0, 232339.90]
Bel. Eng.
1.37 698.57
0.00
.998
3.95
0
Residen. Status -0.47 44.81
0.00
.992
0.63 [0, 8.701E+037]
Com. x Bel.
0.12 95.00
0.00
.999
1.13 [0, 8,265E+080]
Com. x Residen. -0.15
.14
1.07
.302
0.86
[0.65, 1.14]
Bel. x Residen.
-1.33 698.37
0.00
.998
0.27
0
Step 3
Com. Eng.
0.40 15.96 <0.01
.980
1.49
[0, 5739E+13]
Bel. Eng.
1.38 789.17
0.00
.999
3.95
0
Residen. Status -0.47 50.65
0.00
.993
0.63
[0, 8.183E+42]
Com. x Bel.
-0.03 248.75
0.00
1
0.98 [0, 5.313E+211]
Com. x Residen. -0.14 17.63
0.00
.994
0.87
[0, 8.870E+14]
Bel. x Residen.
-1.33 789.43
0.00
.999
0.27
0
3-way
0.15 274.77
0.00
1
1.16 [0, 8.932E+233]
Interaction
Notes. Sample size involved in analyses: N = 15081
Com. = Competency
Eng. = Engagement
Bel. = Belongingness
Residen. = Residential
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This potential issue of restricted range was examined via descriptive statistics
demonstrating the number of students who engaged in competency-related activities,
belongingness-related activities, or both. Table 18 demonstrates whether students engaged in
any activities of either type. Table 19 demonstrates how many activities students engaged in,
parsed by the type of activity.

Table 18
Crosstabulations for Competency-Based Engagement and Belongingness-Based Engagement
(Dichotomous)
Belongingness

Total
Not Engaged

Engaged

Count
Percentagea

14426
95.7%

56
0.4%

14482
96.0%

Count
Percentagea

590
3.9%

9
0.1%

599
4.0%

Competency
Not Engaged

Engaged

Total
Count
15016
65
Percentagea
99.6%
0.4%
Note. aPercentages are based on the overall total (N = 15081).

15081
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Table 19
Crosstabulations for Frequency of Competency-Based Engagement and Belongingness-Based
Engagement (Continuous)
Belongingness
0 times 1 time

2 times

3 times

Total

Competency
0 times
Count
Percentagea

14426
95.7%

2
<1.0%

38
0.3%

16
0.1%

14482
96.0%

Count
Percentagea

407
2.7%

0
0.0%

1
<1.0%

1
<1.0%

409
2.7%

Count
Percentagea

91
0.6%

0
0.0%

0
0.0%

0
0.0%

91
0.6%

Count
Percentagea

73
0.5%

0
0.0%

3
<1.0%

3
<1.0%

79
0.5%

Count
Percentagea

15
0.1%

0
0.0%

0
0.0%

1
<1.0%

16
0.1%

Count
Percentagea

3
<1.0%

0
0.0%

0
0.0%

0
0.0%

3
0.0%

Count
Percentagea

1
<1.0%

0
0.0%

0
0.0%

0
0.0%

1
0.0%

Count
15016
2
42
21
a
Percentage
99.6% <1.0%
0.3%
<1.0%
a
Note. Percentages are based on the overall total (N = 15081).

15081

1 time

2 times

3 times

4 times

5 times

6 times

Total
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The results involving dichotomous predictors suggest that few students (<5%) engaged at
all, and especially few students (<1%) engaged in belongingness-based activities or both types of
activities (both belongingness-based and competency-based).
Furthermore, the results involving continuous predictors suggest that there are multiple
configurations of engagement in which no students engaged at all (e.g., zero students engaged in
one competency-based activity and one belongingness-based activity; zero students engaged in
two competency-based activities and one belongingness-based activity). Based on these
frequencies, the issues of interpretability in the main analyses (especially the interactions) were
likely related to restriction of range with engagement data.
In order to accurately assess the association between both types of engagement with
retention, exploratory analyses were conducted in which the problematic interaction terms
between competency-based engagement and belongingness-based engagement were removed.
When retesting Hypothesis 3, competency-based engagement and belongingness-based
engagement were separate predictors.

2.4.1 Revised Analysis for Hypothesis 3: Competency-Based Engagement and BelongingnessBased Engagement

Earlier, it was mentioned that the Step 1 models (without an interaction term) in Table 13
involving competency-based engagement and belongingness-based engagement seemed
interpretable (which was in contrast to the Step 2 models, which had odd parameters that made
those models difficult to interpret). To review, in the Step 1 models, competency-based
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engagement was a significant predictor of retention, but belongingness-based engagement was
not. To further test Hypothesis 3, a priori planned covariates were added to these models.
First, versions of these analyses with TLCs added as an additional predictor were
conducted. Only competency-based engagement was significant in the model involving
dichotomous predictors, B = 1.43, SE = .26, p <.001, OR = 4.16, 95% CI [2.49, 6.97] (mediumlarge effect size; medium OR = 2.48; large OR = 4.27), and in the model involving continuous
predictors, B = 0.90, SE = .19, p <.001, OR = 2.46, 95% CI [1.70, 3.57] (small-medium effect
size; small OR = 1.44; medium OR = 2.48). No other predictors were significant. See Table 20
for all results related to these analyses.

Table 20
Hypothesis 3: Logistic Regressions with Type of Engagement and Themed Learning Community
as Predictors (No Interactions)
B

SE

Wald χ2

p-value

1.43
0.37
0.06

0.26
0.52
0.11

29.40
0.52
0.30

<.001
.470
.590

OR

95% CI OR

Model 1,
Dichotomous
Com. Eng.
Bel. Eng.
TLC Eng.

4.16 [2.49, 6.97]
1.45 [0.53, 4.01]
1.06 [0.85, 1.33]

Model 2,
Continuous
Com. Eng. 0.90 0.19
22.64
<.001 2.46 [1.70, 3.57]
Bel. Eng.
0.21 0.24
0.73
.393
1.23 [0.77, 1.97]
TLC Eng. 0.06 0.11
0.32
.570
1.06 [0.86, 1.32]
Notes. Sample size involved in analyses: N = 15081
Com. = Competency
Eng. = Engagement
Bel. = Belongingness
TLC = Themed Learning Community
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Additional versions of these analysis with TLCs removed and with Spring GPA and
confidence in covering financial cost added as an additional predictor were conducted. In the
model involving dichotomous engagement predictors, competency-based engagement was
significant, B = 1.03, SE = .46, p = .003, OR = 2.79, 95% CI [1.14, 6.84] (medium-large effect
size; medium OR = 2.48; large OR = 4.27), and GPA was significant, B = 1.24, SE = .06, p
<.001, OR = 3.44, 95% CI [3.06, 3.87] (medium-large effect size; medium OR = 2.48; large OR
= 4.27). In the model involving continuous engagement predictors, competency-based
engagement was significant, B = 0.76, SE = .36, p <.001, OR = 2.14, 95% CI [1.06, 4.31] (smallmedium effect size; small OR = 1.44; medium OR = 2.48) and GPA was significant, B = 1.24,
SE = .06, p <.001, OR = 3.44, 95% CI [3.06, 3.87] (medium-large effect size; medium OR =
2.48; large OR = 4.27). No other predictors were significant. See Table 21 for all results related
to these analyses.
One question is whether it was worthwhile to revise the a-priori analyses to engage in
exploratory analyses in which the problematic interactions were resolved. Specifically,
engagement would no longer be treated as competency-based or belongingness-based; instead,
only overall engagement would be analyzed alongside covariates and as a moderator with the
previously tested variables.
To assess whether these exploratory analyses would be worthwhile, the descriptive
association between engagement and retention was reexamined. Table 22 demonstrates that both
competency-based engagement and belongingness-based engagement were associated with at
least slightly higher retention rates. At the very least, neither type of engagement was associated
with lower retention rates. Therefore, subsequent exploratory analyses involved a variable
representing overall engagement (into which both types of engagement were collapsed).
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Table 21
Hypothesis 3: Logistic Regressions with Type of Engagement, GPA, and Cost as Predictors (No
Interactions)
B

SE

Wald χ2

p-value

OR

95% CI OR

Model 1, Dichotomous
Com. Eng.
1.03 0.46
5.01
.003
2.79
[1.14, 6.84]
Bel. Eng.
0.08 0.76
0.01
.910
1.09
[0.25, 4.78]
GPA
1.24 0.06 425.96
<.001
3.44
[3.06, 3.87]
a
Cost
-0.01 0.03
0.20
.650
0.99
[0.94, 1.04]
Model 2, Continuous
Com. Eng.
0.76 0.36
4.55
.033
2.14
[1.06, 4.31]
Bel. Eng.
0.07 0.35
0.04
.835
1.08
[0.54, 2.14]
a
GPA
1.24 0.06 425.77
<.001
3.44
[3.06, 3.87]
Costb
-0.01 0.03
0.2
.655
0.99
[0.94, 1.04]
Notes. Sample size involved in analyses: N = 6547
Com. = Competency
Eng. = Engagement
Bel. = Belongingness
a
GPA refers to participants’ spring GPA, prior to the fall semester during which they might have
been retained (i.e., the outcome).
b
Item reads “To what degree are you confident that you can pay for: Next term's tuition and fees”
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Because subsequent revised analyses analyzed engagement overall and not type of
engagement, they did not directly assert the hypothesized effects that some students (specifically,
transfer students compared to freshmen students as well as commuter students compared to
residential students) should benefit especially well from competency-based engagement. To
briefly examine these ideas, logistic regression analyses were conducted that involved the
interaction between competency-based engagement and a relevant student characteristic (i.e.,
transfer status or residential status). These interactions were non-significant (See Appendix D
for all results of these analyses).

Table 22
Crosstabulations for Type of Engagement and the Outcome of Retention
Not Retained

Retained

Total

Count
Percentagea

1403
9.7%

13079
90.3%

14482

Count
Percentagea

15
2.5%

584
97.5%

599

Count
Percentagea

1414
9.4%

13602
90.6%

15016

Count
Percentagea

4
6.2%

61
93.8%

65

Competency
Not Engaged

Engaged

Belongingness
Not Engaged

Engaged

Total
Count
1418
13663 15081
a
Percentage
9.4%
90.6%
Note. aPercentages are based on the total number of participants within each row.

82
2.4.2 Revised Analysis for Hypothesis 4 and Hypothesis 5: Freshmen Engagement versus
Transfer Engagement

To simultaneously retest Hypothesis 4 and Hypothesis 5, a logistic regression analysis
was conducted that included the overall engagement variable interacted with a student
characteristic focused on students’ transfer status. For the version of this analysis with
dichotomous predictors, all predictors were significant: engagement B = 0.49, SE = .11, p <.001,
OR = 1.63, 95% CI [1.32, 2.02] (small-medium effect size; small OR = 1.44; medium OR =
2.48), transfer status B = 0.68, SE = .06, p <.001, OR = 1.97, 95% CI [1.75, 2.22] (small-medium
effect size; small OR = 1.44; medium OR = 2.48), and their two-way interaction B = 0.90, SE =
.40, p = .024, OR = 2.47, 95% CI [1.13, 5.41] (small-medium effect size; small OR = 1.44;
medium OR = 2.48).
For the version of this analysis with continuous predictors, the following predictors were
significant: engagement B = 0.20, SE = .04, p <.001, OR = 1.22, 95% CI [1.12, 1.32] (however,
this effect size was smaller than the minimum effect size deemed to be practical ; small OR =
1.44), transfer status B = 0.77, SE = .07, p <.001, OR = 2.15, 95% CI [1.88, 2.46] (small-medium
effect size; small OR = 1.44; medium OR = 2.48). Their two-way interaction was nonsignificant. See Table 23 for all results for both versions of these analyses.
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Table 23
Hypothesis 4 and Hypothesis 5: Revised Logistic Regressions with Any Engagement and
Students’ Transfer Status as Predictors
B

SE

Wald χ2

p-value

OR

Model 1, Dichotomous
All Eng.
0.49 0.11
19.90
<.001
1.63
Transfer Status
0.68 0.06 125.44
<.001
1.97
Eng.xTransfer
0.90 0.40
5.12
.024
2.47
Model 2, Continuous
All Eng.
0.20 0.04
21.77
<.001
1.22
Transfer Status
0.77 0.07 120.49
<.001
2.15
Eng. x Transfer 0.28 0.15
3.46
.063
1.32
Notes. Sample size involved in analyses: N = 15081
Eng. = Engagement

95% CI OR
[1.32, 2.02]
[1.75, 2.22]
[1.13, 5.41]
[1.12, 1.32]
[1.88, 2.46]
[0.99, 1.78]

Due to the significant interaction for the dichotomous version of the analysis involving
transfer students, simple slopes analyses were conducted to explore the nature of this interaction.
Results demonstrated that the association between engagement and retention was significant for
both types of students: transfer, B = 1.39, SE = .38, p < .001, OR = 4.03, CI [1.90, 8.56]
(medium-large effect size; medium OR = 2.48; large OR = 4.27), and native freshmen, B = 0.49,
SE = .11, p < .001, OR = 1.63, CI [1.32, 2.02] (small-medium effect size; small OR = 1.44;
medium OR = 2.48); however, this association was weaker for native freshmen students. See
Figure 10 for a visual representation of these analyses, which conveys the respective
probabilities of each type of student being retained.

Probability of Retention
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Figure 10. Hypothesis 4 and Hypothesis 5: The probabilities of engaged (versus non-engaged)
students being retained, differentiated by transfer status. Transfer students are slightly likelier
than native freshmen students to be retained. Furthermore, transfer students benefit from
engagement slightly more than native freshmen students.

2.4.3 Revised Analysis for Hypothesis 6 and Hypothesis 7: Residential Engagement versus
Commuter Engagement

To simultaneously retest Hypothesis 4 and Hypothesis 5, a logistic regression analysis
was conducted that included the overall engagement variable interacted with a student
characteristic focused on students’ residential status. For the version of this analysis with
dichotomous predictors, all predictors were significant: engagement B = 1.62, SE = .38, p <.001,
OR = 5.03, 95% CI [2.37, 10.68] (large effect size; large OR = 4.27), residential status B = -0.36,
SE = .06, p <.001, OR = 0.70, 95% CI [0.62, 0.78] (however, this effect size was smaller than the
minimum effect size deemed to be practical ; inverse OR = 1.43; small OR = 1.44), and their
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two-way interaction B = -1.29, SE = .40, p = .001, OR = 0.28, 95% CI [0.13, 0.61] (inverse OR =
3.57; medium-large effect size; medium OR = 2.48; large OR = 4.27).
For the version of this analysis with continuous predictors, all predictors were significant:
engagement B = 0.52, SE = .14, p <.001, OR = 1.69, 95% CI [1.28, 2.22] (small-medium effect
size; small OR = 1.44; medium OR = 2.48), residential status B = -0.48, SE = .07, p <.001, OR =
0.62, 95% CI [0.54, 0.70] (inverse OR = 1.61; small-medium effect size; small OR = 1.44;
medium OR = 2.48), and their two-way interaction B = -0.38, SE = .15, p = .009, OR = 0.69,
95% CI [0.52, 0.91] (inverse OR = 1.45; small-medium effect size; small OR = 1.44; medium
OR = 2.48). See Table 24 for all results for both versions of these analyses.

Table 24
Hypothesis 6 and Hypothesis 7: Revised Logistic Regressions with Any Engagement and
Students’ Residential Status as Predictors
B

SE

Wald χ2

p-value

OR

Model 1, Dichotomous
All Eng.
1.62 0.38
17.69
<.001 5.03
Residen.
-0.36 0.06
36.46
<.001 0.70
Engage.xResiden. -1.29 0.40
10.37
.001
0.28
Model 2, Continuous
All Eng.
0.52 0.14
14.06
<.001 1.69
Residen.
-0.48 0.07
50.45
<.001 0.62
Eng.xResiden.
-0.38 0.15
6.79
.009
0.69
Notes. Sample size involved in analyses: N = 15081
Eng. = Engagement
Residen. = Residential

95% CI OR
[2.37, 10.68]
[0.62, 0.78]
[0.13, 0.61]
[1.28, 2.22]
[0.54, 0.70]
[0.52, 0.91]

Interactions for both the dichotomous version and the continuous version of analyses
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were significant. However, for the sake of comparability to prior analyses and to avoid the
difficult issue of few students engaging (caused by the restriction of range of the continuous
engagement variable), simple slope analyses were only conducted for the dichotomous version of
the analysis.
Results demonstrated that the association between engagement and retention was
significant for both types of students: residential, B = 0.33, SE = .11, p = .003, OR = 1.39, CI
[1.12, 1.72] (however, this effect size was smaller than the minimum effect size deemed to be
practical ; small OR = 1.44), and commuter, B = 1.62, SE = .38, p < .001, OR = 5.03, CI [2.37,
10.68] (large effect size; large OR = 4.27); however, this association was especially strong for
commuter students. See Figure 11 for a visual representation of these analyses, which conveys
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Figure 11. Hypothesis 6 and Hypothesis 7: The probabilities of engaged (versus non-engaged)
students being retained, differentiated by residential status. Residential students and commuter
students are similarly likely to be retained. However, engaged commuter students are especially
likely to be retained.
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Results regarding residential status were different than expected. It was anticipated that
commuter students would have lower retention rates than commuter students, given their
distance from residential life on campus and their potentially greater likelihood of additional
external commitments. In actuality, their retention rates were similar. Furthermore, commuter
students seemed to benefit more from engagement than residential students.
An exploratory analysis to examine why commuter students’ retention rate was higher
than hypothesized was conducted. The same two analyses (one involving dichotomous
predictors, the other involving continuous predictor) involving engagement, residential status,
and their interaction was conducted, but with transfer status added as a covariate. The rationale
was that transfer students have a higher retention rate than freshmen students; furthermore,
transfer students may commute to their current college because they used to attend a different
college and, therefore, may still live in a different area. Results demonstrated that the
interactions between engagement and residential status were still significant (interaction for
analysis with dichotomous predictors: B = -1.36, SE = .40, p = .001, OR = 0.26, 95% CI [0.12,
0.56] [inverse OR = 3.84; medium-large effect size; medium OR = 2.48; large OR = 4.27];
interaction for analysis with continuous predictors: B = -0.42, SE = .15, p = .005, OR = 0.66,
95% CI [0.49, 0.88] [inverse OR = 1.52; small-medium effect size; small OR = 1.44; medium
OR = 2.48]). However, for both analyses, residential status either yielded an effect size that was
smaller than the minimum effect size deemed to be practical (for the version with dichotomous
engagement predictors) or non-significant (for the version with continuous engagement
predictors), whereas transfer status yielded an effect size of a small-medium magnitude. This
suggests that, when only considering students’ characteristics, transfer status may be a stronger
predictor of retention than residential status; however, this association is not strong enough to
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nullify the interaction between residential status and engagement, in terms of its association with
retention. Therefore, transfer status is not a sufficient alternative explanation of the results
observed regarding residential status.
In addition, to provide further context for interpreting results involving residential status,
descriptive patterns of each type of student’s retention rates were observed (See Table 25).
These patterns reveal that the students who benefitted most from engagement were commuter
freshmen, with commuter transfer students benefitting the second-most. However, this emphasis
on commuter students may be driven somewhat by sample size and not entirely by benefits of
engagement, given that for three types of students (both commuters, as well as residential
transfer students) any engagement was associated with a 100% retention rate for that group. It is
also worth noting that, proportionally, the sample included slightly more commuter students than
residential students, and commuter students proportionally engaged less often (See Table 10);
however, this lower rate of engagement was not necessarily severe enough to exacerbate the
existing issues regarding restriction of range for engagement.
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Table 25
Crosstabulations for Type of Student (Involving Transfer Status and Residential Status) and the
Outcome of Retention
Not Retained

Retained

Not Engaged
Engaged

11.9%
10.0%

88.1%
90.0%

Not Engaged
Engaged

5.6%
0.0%

94.4%
100%

Not Engaged
Engaged

12.4%
0.0%

87.6%
100%

Residential Freshmen
n = 6945

Residential Transfer
n = 5613

Commuter Freshmen
n = 966

Commuter Transfer
n = 1557
Not Engaged
6.9%
93.1%
Engaged
0.0%
100%
Note. Percentages are based on two criteria: the type of student and whether those students
engaged or not.

Another interesting trend is that the only type of student who engaged, but did not have a
100% retention rate, were residential freshmen; furthermore, these students benefitted the least
from engagement (i.e., engagement only increased their retention rate by 1.9%). Based on these
supplementary descriptive statistics, it is possible that residential freshmen do not benefit as well
from engagement as other groups. There are multiple potential explanations for this. For
example, residential freshmen may be new to the college context and highly encouraged to
engage; in fact, both freshmen student and residential students engage at higher rates than
transfer students and commuter students, respectively, and they represent a higher sample size
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(See Table 3 and Table 4). This may suggest that residential freshmen experience more external
motivation to engage, relative to other types of students who may be internally motivated to
engage because they seek out engagement opportunities. Alternatively, engagement may distract
some residential freshmen students from their studies, which may thereby decrease the retention
rate of these students.

2.5

Exploratory Analyses (Additional Analyses)

The above main analyses and revised main analyses addressed the hypotheses of the
study. Additional planned exploratory analyses were also conducted to obtain an enhanced
understanding of the tested effects and of the dataset, despite there being no specific hypotheses
for these analyses.
For all exploratory analyses, the continuous version of the engagement predictor variable
was used instead of the dichotomous version. This is because the continuous version offered the
strongest evidence of a relationship between engagement and retention.

2.5.1

Exploratory Outcome of Self-Reported Intention to Be Retained

The main analyses and revised analyses focused on the behavioral outcome of actual
retention. In contrast, this set of exploratory analyses focused on retention as a self-report
variable, similar to theoretically relevant prior studies involving college retention (e.g., Guiffrida
et al., 2013). Three separate ordinary least squares (OLS) regression analyses were conducted to
test the impact of engagement on three different types of self-reported retention. Those types of
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self-reported retention were as follows: students’ intention to return to the university during the
following fall (which is most similar to the timeframe observed in the current study with actual
retention), students’ intention to eventually graduate from any institution, and students’ intention
to eventually graduate from the institution they were currently attending.
Results demonstrated that engagement predicted none of the types of self-reported
retention (See Table 26). This is surprising, given that engagement predicted actual retention in
the main analyses.

Table 26
Exploratory OLS Regressions with Students’ Self-Reported Intention to be Retained as
Outcomes (Three Different Types)
B

SE

β

t

p

Overall
Return in Falla
0.03
0.03 0.01
0.90 .370
b
Graduate (Any Institution) 0.01
0.02 0.01
0.48 .633
c
Graduate (This Institution) -0.01 0.03 >-0.01 -0.32 .748
Notes. aSample size involved in this analysis: n = 7518
b
Sample size involved in this analysis: n = 7456
c
Sample size involved in this analysis: n = 7569

There are some potential explanations for these results. Logistically, this analysis
involved a constrained group of students whom voluntarily responded to a self-report survey;
these students may have different psychological experiences than the rest of the sample whom
contributed to the main analyses involving actual behavioral retention. This is because students
who are motivated enough to provide voluntary survey data may also be more motivated about
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their college experience in general than other students, which may affect their retention rates and
thereby lead to restricted range of retention in this sub-sample.
To explore this idea, two logistic regression analyses involving the one continuous
predictor (engagement) and actual retention were conducted. Each analysis involved a certain
group of students: One analysis involved those who provided Mapworks self-report data and the
other analysis involved those who did not provide Mapworks self-report data. The association
between variables was significant for each, which is consistent with the previous analyses
involving engagement and retention. However, the effect size for those without Mapworks data
was smaller than the minimum effect size deemed to be of practical significance in the current
study, B = 0.29, SE = .11, p = .008, OR = 1.34, CI [1.08, 1.66] (small OR = 1.44), whereas the
effect size for those with Mapworks data was of a small-medium magnitude B = 0.44, SE = .12,
p < .001, OR = 1.55, CI [1.22, 1.96] (small-medium effect size; small OR = 1.44; medium OR =
2.48). Due to a-priori effect size conventions, this may be a meaningful discrepancy between the
two analyses involving different groups of students. However, the association between
engagement and retention is stronger (rather than weaker) for students who provided Mapworks
data, which rules out the alternative explanation that restricted range may have led to the nonsignificant relationship between engagement and self-reported retention.
Another potential explanation is that the self-reported intention variables were on a scale
from 1-7, whereas actual behavioral retention only involved two outcomes. The 1-7 self-report
scales might have affected results because it allows students to express uncertainty about being
retained, whereas the behavioral outcome of retention does not. Finally, it is possible that,
because self-reported intention to be retained data are collected at an earlier time than the actual
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behavioral retention data, some students may still be deciding whether they want to graduate or
even just return to the institution in the fall.
The outcomes of self-reported intention to be retained were also tested with engagement
being interacted with students’ characteristics (i.e., transfer status or residential status). Like the
above analyses involving retention, no effects of these logistic regression analyses were
significant (See Table 27).
It is noteworthy that, in prior analyses, at least competency-based engagement tended to
be associated with actual behavioral retention. However, in analyses involving intention to be
retained, engagement was not associated with any type of intention. This suggests that actual
retention and intention to be retained are functionally different from each other.
To verify this, correlations were conducted between actual retention and the three types
of intent to be retained (See Table 28). The resulting correlations were consistent with the idea
that actual retention and intent to be retained are different from each other. It is also noteworthy
that the different types of intention are related to each other, which is unsurprising because
students provided all three types of intention data during the same survey.

2.5.2 Exploratory Predictors of Students’ Characteristics as Moderators of the Relationship
Between Engagement and Behavioral College Retention

Some prior research suggests that theoretically-relevant effects of college retention may
differ depending on students’ characteristics (e.g., Guiffrida et al., 2013). Therefore, potentially
relevant student characteristics were tested as moderators of the central effect being studied: the
impact of engagement upon retention. These student characteristics were first-generation status,
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Table 27
Exploratory OLS Regressions with Students’ Self-Reported Intention to be Retained as
Outcomes (Three Different Types) and Type of Student (Transfer or Residential)
B

SE

β

t

p

All Eng.
Transfer Status
Eng.xTransfer
All Eng.

0.02
-0.01
-0.03
0.01

0.02
0.03
0.03
0.01

0.02
-0.01
-0.02
0.01

1.28
-0.44
-1.05
0.58

.199
.663
.294
.563

Transfer Status
Eng.xTransfer
All Eng.

-0.04
-0.01
-0.01

0.02
0.02
0.02

-0.02
-0.01
-0.01

-1.80 .071
-0.66 .510
-0.35 .725

Transfer Status
Eng.xTransfer

-0.03
<0.01

0.03 -0.01
0.03 >-0.01

-1.17 .241
-0.06 .949

All Eng.
Residen.
Eng. x Residen.
All Eng.

0.00
0.01
0.02
>-0.01

0.02 >-0.01
0.03 <0.01
0.03 0.02
0.02 >-0.01

-0.17
0.31
0.79
-0.14

.862
.756
.432
.886

Residen.
Eng. x Residen.
All Eng.

0.03
0.01
<0.01

0.02
0.02
0.02

1.44
0.39
0.13

.150
.696
.894

Transfer
Return in Falla

Graduate (Any
Institution)b

Graduate (This
Institution)c

Residential
Return in Falla

Graduate (Any
Institution)b

Graduate (This
Institution)c

0.02
0.01
<0.01

Residen.
0.01 0.03 0.01
Eng. x Residen.
-0.01 0.03 -0.01
Notes. aSample size involved in this analysis: n = 7518
b
Sample size involved in this analysis: n = 7456
c
Sample size involved in this analysis: n = 7569
Eng. = Engagement
Residen. = Residential

0.51 .608
-0.41 .685
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Table 28
Correlations Between Students’ Actual Retention and Their Self-Reported Intention to be
Retained
1.

2.

3.

4.

1. Actual Retention
2. Intent: Return in Fall
-0.01
3. Intent: Graduate (Any Institution) -0.01 0.31**
4. Intent: Graduate (This Institution) -0.01 0.62** 0.52**
Notes. **p < .01
Correlations are based on sample sizes ranging from n = 7302 to n = 7569.

age, race, and gender.
Logistic regression results demonstrated that individual characteristics, except for gender
and certain racial categories (compared to White individuals), predicted college retention. In
addition, engagement predicted retention in each analysis. However, no interactions between the
predictors were significant (See Table 29). This suggests that the impact of engagement may be
relatively straightforward for all types of students, such that engagement is positively associated
with retention.
To further examine the impact of student characteristics upon retention, each
characteristic analyzed above was examined as crosstabulations with retention. A chi-square
analysis was also conducted for each. Results demonstrated that all student characteristics,
except for gender, affected retention rates (See Table 30 for first-generation status, Table 31 for
age, Table 32 for race, and Table 33 for gender). These results were similar to the results of the
logistic regression analyses conducted above.
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Table 29
Exploratory Logistic Regressions with Any Engagement and Moderators Involving Students’
Demographic Characteristics
B

SE

Wald χ2

p-value

OR

95% CI OR

First-Gen.
Statusa
All Eng.
First Gen.
Eng.xFirst Gen.

0.19 0.06 10.90
-0.20 0.06 12.79
-0.05 0.08 0.38

.001
<.001
.536

1.21 [1.08, 1.36]
0.82 [0.73, 0.91]
0.95 [0.82, 1.11]

All Eng.
Age
Eng.xAge

0.28
0.19
0.28

0.07 14.32
0.05 12.06
0.15 3.44

<.001
.001
.064

1.32 [1.15, 1.53]
1.20 [1.08, 1.34]
1.33 [0.98, 1.79]

All Eng.
Race: Asian
Race: Black
Race: Hispanic
Race: Other
Eng.xAsian
Eng.xBlack
Eng.xHispanic
Eng.xOther

0.19
0.03
-0.68
-0.16
-0.30
-0.06
-0.05
-0.12
0.03

0.06
0.13
0.07
0.11
0.09
0.16
0.10
0.12
0.12

.001
.797
<.001
.144
.001
.688
.642
.296
.817

1.21
1.04
0.51
0.85
0.74
0.94
0.96
0.89
1.03

Ageb

Racec
11.42
0.07
89.58
2.13
11.37
0.16
0.22
1.09
0.05

[1.08, 1.35]
[0.80, 1.35]
[0.44, 0.59]
[0.70, 1.06]
[0.62, 0.88]
[0.69, 1.28]
[0.78, 1.16]
[0.70, 1.11]
[0.81, 1.31]

Gendera
All Eng.
0.13 0.06 5.91
.015
1.14 [1.03, 1.27]
Gender: Female -0.04 0.06 0.52
.472
0.96 [0.86, 1.07]
Eng.xGender
0.07 0.08 0.83
.363
1.07 [0.92, 1.25]
a
Notes. Sample size involved in these analyses: N = 15081
b
Sample size involved in this analysis: n = 15016
c
Sample size involved in this analysis: n = 14944; the reference category of the dummy variables
was White individuals
Gen. = Generation
Eng. = Engagement
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Table 30
Crosstabulations for Students’ First-Generation Status and the Outcome of Retention
Not Retained

Retained

Overall

Count
Percentagea

599
8.5%

6470
91.5%

7069

Count
Percentagea

819
10.2%

7193
89.8%

8012

Not 1st Gen.

1st Gen.

Overall
Count
1418
13663
15081
a
Percentage
9.4%
90.6%
Notes. Gen. = Generation
a
Percentages are based on the total number of participants within each row.
χ2 = (1, N = 15081) = 13.48, p < .001
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Table 31
Crosstabulations for Students’ Age Range and the Outcome of Retention
Not Retained

Retained

Overall

Count
Percentagea

1167
10.1%

10438
89.9%

11605

Count
Percentagea

143
6.4%

2085
93.6%

2228

Count
Percentagea

59
8.7%

616
91.3%

675

Count
Percentagea

26
7.0%

343
93.0%

369

Count
Percentagea

10
9.7%

93
90.3%

103

Count
Percentagea

4
17.4%

19
82.6%

23

Count
Percentagea

1
9.1%

10
90.9%

11

Count
Percentagea

0
0.0%

2
100.0%

2

18-21

22-25

26-30

31-40

41-50

51-55

56-60

61+

Overall
Count
1410
13606
15016
a
Percentage
9.4%
90.6%
a
Notes. Percentages are based on the total number of participants within each row.
χ2 = (7, n = 15016) = 33.84, p < .001

99
Table 32
Crosstabulations for Students’ Race and the Outcome of Retention
Not Retained

Retained

Overall

Count
Percentagea

67
7.7%

806
92.3%

873

Count
Percentagea

342
14.6%

2001
85.4%

2343

Count
Percentagea

108
9.1%

1075
90.9%

1183

Count
Percentagea

703
8.0%

8090
92.0%

8793

Count
Percentagea

183
10.4%

1569
89.6%

1752

Asian

Black

Hispanic

White

Other

Overall
Count
1403
13541
14944
a
Percentage
9.4%
90.6%
a
Notes. Percentages are based on the total number of participants within each row.
χ2 = (4, n = 14944) = 100.19, p < .001
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Table 33
Crosstabulations for Students’ Gender and the Outcome of Retention
Not Retained

Retained

Overall

Count
Percentagea

726
9.6%

6860
90.4%

7586

Count
Percentagea

692
9.2%

6803
90.8%

7495

Female

Male

Overall
Count
1418
13663
15081
a
Percentage
9.4%
90.6%
Notes. aPercentages are based on the total number of participants within each row.
χ2 = (1, N = 15081) = 0.50, p < .478

2.5.3 Exploratory Analyses of the Relationship Between Engagement and Behavioral College
Retention, Separated by Year

The final set of exploratory analyses focused on whether the central effect being studiedthe relationship between engagement and college retention- differed between each cohort
examined in the current study (i.e., cohorts entered the university between the 2012 – 2015). To
test these effects, a logistic regression analysis was conducted for each cohort year represented in
the dataset.
Surprisingly, the overall significant effect of number of engagement activities upon
behavioral retention seemed to differ between each year (see Table 34). In fact, not only did the
odds ratio change between years, but engagement was non-significant for the 2012 cohort. This
suggests that there might have been changes in either students’ engagement or the university
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context overall that impacted results. Notably, retention rates were relatively similar for each
year (ranging from 89.3% - 91.4% retained; see Table 2), so the rate of occurrence of the
outcome likely did not impact results. Furthermore, rates of engagement were also relatively
similar for each year (ranging from 95.0% - 96.0% not engaged; see Table 8). However, there
might have been other aspects of the university or patterns of student engagement that affected
results.

Table 34
Exploratory Logistic Regressions with Any Engagement Differentiated by Year

2012
2013
2014
2015

B

SE

0.27
0.31
0.39
0.52

0.15
0.15
0.17
0.19

Wald
χ2
3.27
3.91
5.15
7.82

p-value

OR

95% CI OR

n

.071
.048
.023
.005

1.31
1.36
1.48
1.68

[0.98, 1.74]
[1.00, 1.83]
[1.06, 2.08]
[1.17, 2.41]

3458
4067
3907
3649

These differential cohort effects were further explored by interacting engagement for
each year with students’ characteristics (i.e., transfer status or residential status). Logistic
regression results demonstrated that, for most years, engagement, the student characteristic, or
both were independently associated with retention; however, no interactions were significant (see
Table 35 for effects involving transfer status; see Table 36 for effects involving residential
status).
Overall, there seemed to be differences in the impact of engagement between cohorts.
However, these differences were not illuminated by the potential explanations that were analyzed
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Table 35
Exploratory Logistic Regressions with Any Engagement and Students’ Transfer Status
Differentiated by Year
B

SE

Wald χ2

p-value

OR

95% CI OR

All Eng.
Transfer Status
Eng.xTransfer

0.13
0.94
0.36

0.08
0.15
0.31

3.17
41.82
1.28

.075
<.001
.257

1.14
2.57
1.43

[0.99, 1.33]
[1.93, 3.42]
[0.77, 2.65]

All Eng.
Transfer Status
Eng.xTransfer

0.18
0.83
0.34

0.08
0.14
0.32

5.27
34.99
1.11

.022
<.001
.293

1.20
2.29
1.40

[1.03, 1.40]
[1.74, 3.02]
[0.75, 2.63]

All Eng.
Transfer Status
Eng.xTransfer

0.19
0.62
0.35

0.09
0.14
0.33

4.72
18.91
1.14

.030
<.001
.286

1.21
1.86
1.42

[1.02, 1.44]
[1.41, 2.46]
[0.75, 2.69]

a

2012

2013b

2014c

2015d
All Eng.
0.29 0.10
8.67
.003
1.33 [1.10, 1.61]
Transfer Status 0.65 0.14 23.12
<.001 1.91 [1.47, 2.49]
Eng.xTransfer
0.10 0.26
0.13
.715
1.10 [0.66, 1.83]
a
Notes. Sample size involved in this analysis: n = 3458
b
Sample size involved in this analysis: n = 4067
c
Sample size involved in this analysis: n = 3907
d
Sample size involved in this analysis: n = 3649
Eng. = Engagement
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Table 36
Exploratory Logistic Regressions with Any Engagement and Students’ Residential Status
Differentiated by Year
B

SE

Wald χ2

p-value

OR

95% CI OR

a

2012

All Eng.
Residen.
Eng.xResiden.

8.28 1399.23
-3.22 418.93
-8.18 1399.23

0.00
0.00
0.00

.995
.994
.995

3926.36
0.04
<0.01

0
0
0

All Eng.
Residen.
Eng.xResiden.

1.00
-0.54
-0.91

0.46
0.17
0.47

4.65
9.77
3.77

.031
.002
.052

2.71
0.59
0.40

[1.06, 6.70]
[0.42, 0.82]
[0.16, 1.01]

All Eng.
Residen.
Eng.xResiden.

0.67
-0.27
-0.55

0.32
0.14
0.33

4.34
3.45
2.77

.037
.063
.096

1.95
0.77
0.58

[1.04, 3.66]
[0.58, 1.02]
[0.30, 1.10]

All Eng.
0.13
0.15
0.71
.399
1.13
Residen.
-0.31
0.12
6.38
.012
0.73
Eng.xResiden. 0.20
0.18
1.19
.276
1.22
a
Notes. Sample size involved in this analysis: n = 3458
b
Sample size involved in this analysis: n = 4067
c
Sample size involved in this analysis: n = 3907
d
Sample size involved in this analysis: n = 3649
Eng. = Engagement
Residen. = Residential

[0.85, 1.52]
[0.57, 0.93]
[0.85, 1.75]

2013b

2014c

2015d
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(i.e., yearly retention rates, yearly engagement rates, and the central student characteristics of the
current study).
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CHAPTER 3
DISCUSSION

3.1

Results of the Hypothesized Effects

Between the main analyses and the revised analyses (which accounted for issues related
to restriction of range in the predictors), the hypotheses of the current study received mixed
evidence.

3.1.1 Hypothesis 1 and Hypothesis 2 Conclusions: Overall Engagement and Retention

Hypothesis 2 (i.e., additional activities promote retention) received stronger support than
Hypothesis 1 (i.e., any engagement promotes retention). Although both models were significant,
the effect size for the model that tested Hypothesis 1 with a dichotomous predictor was deemed
too small to be significant in a practical way. In line with the conceptual model, these results
may suggest that it is important for some students to engage multiple times to satisfy their needs
and help them remain at the university.
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3.1.2 Hypothesis 3 Conclusions: Type of Engagement (Competency-Based and BelongingnessBased) and Retention

Hypothesis 3 received some support. Both original versions of the analysis and the
revised versions tended to suggest that only competency-based engagement predicted retention.
Among the covariates that were subsequently added to analyses, only GPA was significant. The
covariates did not change the patterns of results for engagement predictors.
Due to instability of the original analyses with the interactions, the results were
inconclusive regarding whether engaging in both competency-based activities and
belongingness-based activities imparts incremental benefits, in terms of retention. Another
unexpected trend was that only competency-based engagement predicted retention. Adding
covariates to this analysis did not change these patterns, suggesting that the relationship between
competency-based engagement and retention was present for students with different GPAs and
different experiences related to financial cost.
Returning to the conceptual model, results may suggest that competency-based needs are
especially relevant for predicting retention, whereas belongingness-based needs are not. This is
consistent with the results of Guiffrida et al. (2013), who were also surprised to find that
belongingness did not have a straightforward relationship with intent to be retained.
Furthermore, this interpretation is consistent with the general purpose of college such that
students likely attend college to learn and to achieve. Alternatively, it is possible that results
related to belongingness-based engagement in the current study were not significant because
there were fewer students doing belongingness-based activities, contributing to a restriction of
range.
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3.1.3 Hypothesis 4 and Hypothesis 5 Conclusions: Transfer Status, Engagement, and Retention

Results addressing Hypothesis 4 and Hypothesis 5 were inconclusive. This is because
those hypotheses posited that different students would benefit most from different activities, but
the original analyses involving engagement type demonstrated instability. However, revised
analyses involving overall engagement demonstrated additional insights, such that transfer
students had a higher likelihood of being retained than freshmen, and engagement (i.e., the
dichotomous version of the engagement predictor) may benefit transfer students especially well.

3.1.4 Hypothesis 6 and Hypothesis 7 Conclusions: Residential Status, Engagement, and
Retention

Hypothesis 6 was not supported because commuter students were not retained at lower
rates than residential students (these two types of students were actually retained at similar rates).
Results involving Hypothesis 7 were inconclusive because initial analyses involving
competency-based engagement demonstrated instability. However, in terms of overall
engagement, commuter students did benefit especially well in terms of retention from
engagement; although, this did not seem to involve overcoming role conflict because commuter
students’ base retention rate was higher than anticipated. Instead, this suggests that engagement
actually enhances commuter students’ retention rates, perhaps by making college especially
worthwhile.
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3.2

Overall Conclusions from the Current Study

There seems to be an association between engagement and retention, but some aspects of
this effect differ from what was hypothesized. For example, models that originally involved type
of needs met (i.e., competency-based, belongingness-based) were revised to not include
interactions. This revision was likely necessary because of the limited number of students who
engaged in multiple types of activities. Furthermore, competency-based engagement was
associated with retention, whereas belongingness-based engagement was not. Again, this might
have owed to the limited number of students engaging in belongingness-based activities.
However, there are other possible explanations. For example, it might be the case that
belongingness-based activities only fulfill one motivational need, whereas competency-based
activities are especially powerful predictors of retention because they involve social components
(e.g., with peers, with faculty) that sufficiently fulfill belongingness-based needs. As such,
competency-based engagement may foster the satisfaction of both kinds of needs. Another
alternative explanation may be that belongingness-based engagement benefits students in other
ways, in terms of other positive student outcomes but not retention. For example, perhaps
fulfillment of belongingness helps students to commit to their campus activities in-the-moment,
but it does not contribute to long-term retention (especially if students are also socially fulfilled
in other contexts, such as with family). In addition to the type of engagement, the impact of
student characteristics upon the relationship between engagement and retention was also
examined. Overall, the results revealed that engagement may benefit students in terms of
retention regardless of their personal demographic characteristics, even though retention rates
differed between different types of students.
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The two demographic characteristics hypothesized to interact with engagement (i.e.,
transfer status and residential status) did indeed demonstrate some evidence of interactions, but
these effects were different than hypothesized. Transfer students were especially likely to be
retained as hypothesized, but it was also found that they seemed to benefit more from
engagement than native freshmen. Regarding the other student characteristic, residential status,
results suggested that commuter students were especially likely to benefit from engagement
relative to residential students. Perhaps this was because engagement allowed commuter
students to immerse themselves more deeply in the learning-oriented campus culture, whereas
residential students were already entrenched in that culture because they lived on-campus.
Furthermore, commuter students did not struggle with retention as was hypothesized.
Engagement simply bolstered these students’ already high retention rate.
It is notable that other student characteristics involved in exploratory analyses (i.e., firstgeneration status, age, race, gender) did not interact with engagement, which may suggest that
residential status and commuter status are especially relevant to the relationship between
engagement and retention, relative to other student characteristics.
In sum, overall engagement, type of engagement, and students’ characteristics seem to be
related to students’ retention rates to the next year. Referring back to prior literature, it is
possible that engagement prompts institutional commitment by allowing students opportunities
to academically integrate (Tinto, 1993), but it is unclear if engagement permits social integration
or if social opportunities should stem from elsewhere. Furthermore, the different emphasized
needs between residential students and commuter students (Braxton et al., 1997) could not be
verified due to unstable analyses. However, it seems like commuter students benefitted most
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from engagement in terms of retention, and most engagement opportunities in the current study
happened to be competency-based.
Some considerations should be made when interpreting and attempting to generalize the
current results. These considerations are discussed below.

3.3

Limitations and Future Directions

The current study shed some light on the association between voluntary engagement and
retention to the following academic year. However, some limitations of the current study may
affect the generalizability of the results.

3.3.1

3.3.1.1

Theoretical Concerns

The Problem of Causality with Engagement and Retention

First, a major limitation of the current study involves the concern of causality. The
model assumed that engagement imparts fulfillment of students’ needs, which in turn should
enhance students’ likelihood of being retained. These concerns involve two untested
assumptions: first, it is unclear if fulfillment of students’ needs definitely leads to retention;
second, it is unclear whether motivated students who would be retained anyway are the type that
are likely to engage. These questions cannot be addressed directly, but the current analyses often
involved covariates which were sometimes associated with retention. Given that the presence of
these covariates did not account for the relationship between engagement and retention, it seems
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like engagement imparts additional value in some form, beyond those imparted by the covariates
(e.g., better student performance via GPA). Therefore, the idea that engagement promotes the
fulfillment of student needs remains a reasonable hypothesis.

3.3.1.2

Inconclusive Results Regarding Competency-Based Needs and Belongingness-

Based Needs

Next, the results were inconclusive about whether engagement meets students’ specific
needs. Some analyses were uninterpretable or suggested that engagement was a non-significant
predictor (as was the case with belongingness-based engagement). This might have owed to a
restriction of range in students who engaged in both types of activities (or in multiple activities in
general).

It is unclear how the results might change if additional students, who did not choose

to engage in this sample, decided to voluntary engage; perhaps they may also ostensibly benefit
in terms of retention rates, or they may be too psychologically different from the current sample
to actually benefit from engagement.
Based on the limited number of students engaging in these belongingness-based
activities, it is likely that students are fulfilling their belongingness-based needs in many other
ways at college (including ways that could also be categorized as engagement beyond the
classroom but were not present in the current datasets). This could include dorm living, club
activities that invoke students’ specific interests, sports, and other activities not reflected in the
university’s current formal data systems. Based on this potential limitation, there may be
students who are experiencing belongingness from these types of engagement; however, the
current analyses may not consider these students as “engaged” unless they had also participated
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in other activities acknowledged in the current analyses. For this reason, the operational
definition of engagement used in the current study may not adequately capture the full range of
engagement as represented in prior models of student engagement (e.g., Kuh, 2008; Kuh et al.,
2008). That is, there may be students in the current sample who benefitted from engagement but
were not considered to have engaged. This might explain the absence of a relationship between
self-reported retention and engagement in the current study.
It is possible that focusing on other student characteristics aside from those involved in
the hypotheses (i.e., transfer status and residential status) may yield more informative avenues of
exploration regarding how engagement meets the needs of particular types of students. It may be
astute to begin this exploration by examining students’ patterns of engagement based on various
characteristics. This is because students may have motivational needs that differ according to
their personal characteristics. For example, race may play a role in the extent to which
belongingness-based fulfillment is important to a student. An especially informative direction
for future research may be to identify student characteristics that are associated with differential
rates of engagement and to compare highly-engaged students to their less frequently engaged
counterparts on a particular characteristic. This might illuminate how that student characteristic
impacts engagement, as well as the benefits of engagement in general.
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3.3.2

3.3.2.1

Practical Concerns

The Issue of Behavioral Data Versus Self-Report Data

Another limitation was the nature of how the variables in the current study were
collected. Specifically, the variables of engagement and retention relied on students’ actual
behavioral data instead of self-report data that could have focused on students’ psychological
experiences during engagement (e.g., how often they engaged, their satisfaction with
engagement). It is worth noting that, although this is a limitation, it also bolsters the ecological
validity of the studied variables, given that actual behavior was examined.
In the absence of data regarding students’ psychological experiences with engagement,
the engagement activities themselves were assigned a “type” based on which motivational needs
they probably met (i.e., competency-based or belongingness-based). This was intended to align
students’ behavioral engagement patterns with their psychological experiences. However, the
assigned type for each activity may not accurately reflect students’ perceptions of or experiences
with the activity. Again, such information might have been most accurately captured through
self-report data.
In addition, as mentioned earlier, students may be engaged in other activities that they
would deem as “engagement beyond the classroom”, although data reflecting participation in
these activities was not available for the current study. This conveys another limitation of
behavioral data, given that students may have additional flexibility in their personal definition of
“engagement” when providing self-report data. However, this flexibility could introduce its own
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set of issues, such as students reflecting on engagement that does not have the same rigor as the
activities incorporated in the current analyses.

3.3.2.2

The Issue of Academic Dismissal as Exclusionary Criteria

The exclusionary criteria of the current analyses might have also limited the scope of the
results. Specifically, low-performing students who were academically dismissed were removed
from the sample. Notably, this impacted the overall first year retention rate at the university: The
retention rate of the current sample- excluding dismissed students- was 90.6%; the retention rate
with dismissed students included was 84.9%.
Excluding dismissed student from the current analyses made logical sense for testing the
theories of the current study, which involved voluntary retention. That is, students who were
academically dismissed could not autonomously choose to be retained into their next academic
year. However, it is likely that all students (including those who were academically dismissed)
experience motivational processes that are affected by engagement but occur prior to the choice
of retention. This is noteworthy because a non-trivial number of students experienced academic
dismissal (i.e., 9.8% of the overall sample that met all other inclusionary criteria were
academically dismissed).
In acknowledgment of these processes, and to analyze how engagement may impact
students subject to dismissal, the relationship between engagement and academic dismissal was
explored. This revealed a negative association between engagement and dismissal, with a smallmedium effect size. This was also reflected in the correlations conducted earlier, whereby
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competency-based engagement, and engagement in general, were positively correlated with GPA
(see Table 11), which dictates whether students may be academically dismissed.
In sum, engagement is related to GPA and to academic dismissal in general. This means
that engagement is still associated with other positive student outcomes, in addition to voluntary
engagement. Because the outcomes of GPA and academic dismissal precede the outcome of
voluntary retention, it is theoretically possible that a student’s decision to be retained might be at
least partially) a downstream consequence of improved GPA after a student fulfilled their needs
through engagement. This possibility is bolstered by the positive correlation between GPA and
actual retention (intriguingly, GPA is positively correlated with actual retention but not intent to
be retained, which may suggest that high-performing students have clearer intentions than lowperforming students). Overall, engagement may play a part in enhancing multiple positive
outcomes for students throughout their entire academic experience.

3.3.2.3

The Issue of Each University Having a Unique Context

Another limitation regarding the engagement variables is that the number of students who
engage, and how often they engage, may not be a decision that is entirely dictated by the student.
Instead, the university may play a role. The types of opportunities offered to students, to whom
they are targeted, and how well they are advertised are all factors that may affect the accessibility
of such opportunities to students. This may also impact the relationship between engagement
and retention. For example, if students feel pressured into engaging by residential advisors, their
hampered sense of autonomy may undermine any possible positive effects of engagement. This
may help to explain why the relationship between engagement and retention was less strong for
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residential students (notably, residential students were just as likely to engage as commuter
students, but they did not benefit from it to the same extent).
There is also the question of whether opportunities to engage are consistent across years.
The university context is constantly changing, which is an idea that was supported by the
changing relationship between engagement and retention in the current sample between 20122015 examined in Table 32. Self-report data that involve students’ intention to engage may have
interesting implications. First, such questions may help students to become aware of, and
consider participating in, such opportunities in the first place. Second, variables of intent to
engage may have interesting parallels with variables of intent to be retained. It would be
interesting to compare these patterns with the primary outcome of interest in the current study:
actual retention. Future research could further explore the types of self-report questions that are
most informative to the current research questions and how they are associated with retention.

3.4

Overall Conclusions Regarding Limitations of the Current Study

Overall, the methodology of the current study is most relevant to a specific sample and a
specific set of variables. However, the challenges presented by the dataset were answered with
reasonable follow-up analyses that continued to address the original a-priori hypotheses.
Furthermore, despite the mixed evidence for specific a-priori analyses (especially those
involving engagement corresponding to students’ needs being related to retention), the current
study involved a-priori plans to analyze a wide variety of potentially informative variables. Each
variable was well-justified by prior research. Therefore, despite the limitations of the current
study, it provided adequate evidence for an association between engagement and actual retention.
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Furthermore, it provided plenty of avenues of exploration for engagement in terms of student
characteristics.

3.5

Practical Implications

When new students arrive at a university, there are many potential ways in which they
could engage in voluntary activities. Although correlational in nature, the results of the current
study demonstrated some consistencies that may yield helpful recommendations to universities.
Given the positive association between engagement and retention it seems reasonable that
students should be made aware of opportunities to engage (specifically with the goal of fulfilling
students’ needs and making their college experience worthwhile, which may contribute to
retention).
First, engagement in additional activities may be incrementally beneficial in terms of
retention. Therefore, students may want to consider engaging in more than one activity if their
schedules are amenable to it (especially given that the effect size for the dichotomous version of
the engagement predictor was especially small, potentially suggesting that some students’ needs
are not met after just one activity). Second, it may be ideal for students to focus on fulfilling
their competency-based needs through engagement, more so than other types of needs. Colleges
offer unique learning opportunities that can be especially relevant to their college major and their
interests, and these types of opportunities may not be available to students through other means
(e.g., social community, job). Given the enhancement of retention rates that may stem from
competency-based engagement and the unique capacity of the university to offer such
opportunities, it may be worthwhile to promote such activities through advertising, advising
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(especially because some of these opportunities, such as internships and research, are offered as
credit hours), and so on. Finally, all types of students seemed to benefit from engagement. This
means it may be ideal to promote engagement among students who might have lower retention
rates (e.g., in the current sample: native freshmen, relative to transfer students) or students who
have normal retention rates but whose retention rates might benefit especially well from
engagement (e.g., in the current sample: commuter students, relative to residential students).
Regarding these recommendations, it is important to note that the exact types of
engagement activities will likely differ between colleges, as will the exact populations who
benefit from those activities. Therefore, it is important for colleges to be mindful of the myriad
of factors that may impact these effects, such as the overall college context, the opportunities (or
absence of opportunities) that exist at the college, aspects of the students, and so on.
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APPENDIX A
RETENTION RATES OF STUDENTS WHO ENGAGED IN EACH TYPE OF
ENGAGEMENT ACTIVITY AT LEAST ONCE
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Retention Rates of Students Who Engaged in Each Type of Engagement Activity At Least Once

Competency-Based Activities (11 total)
Semester research experience in which students work on
1.
project(s) specified by a faculty mentor
Research experience in which students work on a project
2. with a faculty mentor and present their project at research
group sessions
Research experience for which students and faculty have
3.
secured funding
Research experience during the summer in which students
4.
work on a project with a faculty mentor
Research experience for which students submit a proposal
5.
and may be awarded funding for the project
Experiences with faculty mentors for expanding students'
6.
skills and prepare them for jobs and graduate school
Research experience in which students present their
7.
research activities at a one-day professional event
Belongingness-Based Activities (3 total)
1. Volunteer work for community schools conducted by
advanced students (i.e., Sophomores and above)
2. Volunteer work for the university or the community
conducted by new students (i.e., students in their first
semester)
3. Role in which students introduce visitors to the university
4. Volunteer event in which students present their volunteer
work at a one-day professional event
Both Competency-Based and Belongingness-Based Activity
(1 total)
1. Themed learning communities: Students attend the same
classes together
Competency-Based Courses Taken for Credit (142 total)

Number
Engaged

Retention
Rate

45

100.0%

120

98.3%

97

100.0%

31

100.0%

37

100.0%

20

100.0%

550

99.3%

28

100.0%

64

93.8%

15
77

100.0%
100.0%

1049

91.2%

492

97.4%
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MAPWORKS MEASURES
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Role Conflict
Scale:
1
N/A

2

3

Extremely

4

5

6

Moderately

7
Not at all

1. Homesickness - To what degree do you: Feel that attending college is pulling you away from
your community at home
Scale:
1
N/A

2

3

Not at all

4

5

6

Moderately

7
Extremely

Thinking about your role as a college student, to what degree do you feel: You are unable to
balance major commitments in your life (e.g. studying, social life, relationships, working, etc.)

Self-Reported Intention to be Retained
Scale:
1
N/A

2

3

Not at all

4

5

6

Moderately

7
Extremely

1. Intent to Return - To what degree do you intend to come back to this institution for the:
Fall Term
Financial Cost
Scale:
1
N/A
Not at all

2

3

4

5

6

Moderately

To what degree are you confident you can pay for: Next term’s tuition and fees

7
Extremely
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Data Cleaning (Students Graduating Next Semester)
If you do not return to this institution next term, which of the following best describes your plan:
Response Options:
•
•
•
•
•
•

I do not plan to attend any college or university
I plan to take some time off and come back to this institution in the future
I plan to transfer to another institution
Study aboard opportunity or co-op/Internship away from this institution
Graduating/completing certificate/licensure
Other (Specify Below)

129

APPENDIX C
PARTICIPANT DEMOGRAPHICS IN SAMPLE COMPARED TO OVERALL UNIVERSITY
DEMOGRAPHICS (INCLUDING INDIVIDUALS EXCLUDED FROM ANALYSES)
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Participant Demographics in Sample Compared to Overall University Demographics (Including
Individuals Excluded from Analyses)
Current Sample

Entire Dataset

2012
2013
2014
2015
2016
Missing

3458
4067
3907
3649
0
0

5220
6060
5863
5412
778
4858

Freshman
Transfer
Missing

7911
7170
0

12240
12526
3425

Residential
Commuter

6579
8502

14999
13192

18-21
22-25
26-30
31-40
41-50
51-55
56-60
61+
Missing

11605
2228
675
369
103
23
11
2
65

18613
5529
2074
1221
436
108
53
36
121

First Gen.
Not First Gen.

8012
7069

14983
13208

Asian
Black
Hispanic
White
Other
Missing

873
2343
1183
8793
1752
137

1710
4665
2114
16051
3429
222

Female
Male
Unreported

7586
7495
0

14014
14169
8

Freshman
Sophomore

8329
2120

13756
3680

Cohort Year

Transfer Status

Residential Status

Age Range

First Generation

Race

Gender

Academic Level
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Participant Demographics in Sample Compared to Overall University Demographics (Including
Individuals Excluded from Analyses) (continued)
Junior
Senior
Post-Bacc.

Current Sample
4632
0
0

Overall University
7907
1822
1026

Admit Type
Freshman
7911
12240
Post-Bacc.
0
1025
Reenter
0
1698
Transfer
7170
12526
Visiting
0
702
Number Terms Enrolled Before Fall
1 Terms
1185
2509
2 Terms
11552
14670
3 Terms
2089
2740
4 Terms
255
338
Missing
0
7934
Notes. Current Sample sample size: N = 15081
Overall University sample size: N = 28191
First Gen. = First Generation
Post-Bacc. = Post-Baccalaureate
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APPENDIX D
REVISED LOGISTIC REGRESSIONS WITH COMPETENCY ENGAGEMENT AND
STUDENT CHARACTERISTICS AS PREDICTORS
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Hypothesis 5: Revised Logistic Regressions with Competency Engagement and Students’
Transfer Status as Predictors
B

SE

Wald χ2

p-value

OR

Model 1, Dichotomous
Com. Eng.
1.25 .34
13.29
<.001
3.48
Transfer Status
0.64 .06
115.36
<.001
1.89
Com. x Transfer 0.24 .54
0.19
.661
1.27
Model 2, Continuous
Com. Eng.
0.24 .07
10.74
.001
1.27
Transfer Status
0.66 .06
115.87
<.001
1.94
Com. x Transfer 0.13 .14
0.87
.352
1.14
Notes. Sample size involved in analyses: N = 15081
Com. = Competency
Eng. = Engagement

95% CI OR
[1.78, 6.79]
[1.68, 2.12]
[0.44, 3.63]
[1.10, 1.47]
[1.72, 2.18]
[0.87, 1.48]

Hypothesis 7: Revised Logistic Regressions with Competency Engagement and Students’
Residential Status as Predictors
B

SE

Wald χ2

p-value

OR

95% CI OR

Model 1, Dichotomous
Com. Eng.
1.89 .51
13.91
<.001
6.59 [2.45, 17.73]
Residen. Status -0.36 .06
36.87
<.001
0.70 [0.63, 0.79]
Com.xResid.
-0.74 .59
1.55
.212
0.48 [0.15, 1.53]
Model 2, Continuous
Com. Eng.
0.40 .12
10.78
.001
1.49 [1.18, 1.90]
Residen. Status -0.39 .06
39.71
<.001
0.68 [0.60, 0.77]
Com.xResid.
-0.15 .14
1.07
.302
0.86 [0.65, 1.14]
Notes. Sample size involved in analyses: N = 15081
Com. = Competency
Eng. = Engagement
Residen. = Residential

